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Foreword 


The Soil Survey of Carter County contains much information useful in any 
land-planning program. Of prime importance are the predictions of soil 
behavior for selected land uses. Also highlighted are limitations or hazards to 
land uses that are inherent in the soil, improvements needed to overcome these 
limitations, and the impact that selected land uses will have on the environ- 
ment. 

This soil survey has been prepared for many different users. Farmers, 
ranchers, foresters, and agronomists can use it to determine the potential of 
the soil and the management practices required for food and fiber production. 
Planners, community officials, engineers, developers, builders, and homebuyers 
can use it to plan land use, select sites for construction, develop soil resources, 
or identify any special practices that may be needed to insure proper per- 
formance. Conservationists, teachers, students, and specialists in recreation, 
wildlife management, waste disposal, and pollution control can use the soil sur- 
vey to help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur even within short distances. 
Soils may be seasonally wet or subject to flooding. They may be shallow to 
bedrock. They may be too unstable to be used as a foundation for buildings or 
roads. Very clayey or wet soils are poorly suited to septic tank absorption 
fields. A high water table makes a soil poorly suited to basements or un- 
derground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the lo- 
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

This soil survey can be useful in the conservation, development, and 
productive use of soil, water, and other resources. 


‘ 


Roland R. Willis 
State Conservationist 
Soil Conservation Service 
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SOIL SURVEY OF CARTER COUNTY, OKLAHOMA 


By Gordon E. Moebius and Armine J. Maxwell, Soil Conservation Service 


United States Department of Agriculture, Soil Conservation Service, in 
cooperation with Oklahoma Agricultural Experiment Station 


CARTER COUNTY is in the south-central part of 
Oklahoma (see facing page). It has an area of 535,680 
acres, or 837 square miles. The county seat is Ardmore, 
which had a population of about 20,881 in 1970. 

The county is largely rural. Raising beef cattle is the 
chief enterprise. Oil and gas production, as well as manu- 
facturing, contribute much to the economy. The principal 
farm crops are alfalfa, winter wheat, peanuts, and grain 
sorghums. Most of the crops are grown in the northern 
part of the county on the nearly level to gently sloping 
uplands and terraces and on the flood plains of the 
Washita River and Caddo Creek and its tributaries. 


General nature of the county 


This section contains general information about Carter 
County. Briefly discussed are general facts about the 
county; the climate; the physiography, drainage, and re- 
lief; the farming; and the mineral resources. The statisties 
used are largely from reports of the Bureau of the Cen- 
sus and from the State Crop and Livestock Reporting 
Service. 

In 1970, Carter County had a population of 37,349. Ard- 
more, the county seat, is the largest city in the county. 
Other incorporated towns are Healdton, Wilson, Lone 
Grove, Ratliff City, Springer, Dickson, and Gene Autry. 


Climate 


Carter County is hot in summer. An occasional surge of 
cold air in winter causes a sharp drop in the otherwise 
mild temperature. Rainfall is uniformly distributed 
throughout the year, reaching a slight peak in spring. 
Snowfall is infrequent. Annual total precipitation is nor- 
mally adequate for peanuts, feed grains, and small grains. 

Table 1 gives data on temperature and precipitation for 
the survey area, as recorded at Ardmore, Oklahoma, for 
the period 1951-74. Table 2 shows probable dates of the 
first freeze in fall and the last freeze in spring. Table 3 
provides data on length of the growing season. 


In winter the average temperature is 46 degrees F, and 
the average daily minimum temperature is 34 degrees. 
The lowest temperature on record, which occurred at 
Ardmore on January 1, 1962, is 3 degrees. In summer the 
average temperature is 83 degrees, and the average daily 
maximum temperature is 94 degrees. The highest 
recorded temperature, which occurred on August 5, 1964, 
is 109 degrees. 

Growing degree days, shown in table 1, are equivalent 
to “heat units.” During the month, growing degree days 
accumulate by the amount that the average temperature 
each day exceeds a base temperature (50 degrees F). The 
normal monthly accumulation is used to schedule single or 
successive plantings of a crop between the last freeze in 
spring and the first freeze in fall. 

Of the total annual precipitation, 21 inches, or 62 per- 
cent, usually falls in April through September, which in- 
cludes the growing season for most crops. In 2 years out 
of 10, the rainfall in April through September is less than 
15 inches. The heaviest 1-day rainfall during the period of 
record was 7.35 inches at Ardmore on April 12, 1967. 
Thunderstorms occur on about 50 days each year, 18 of 
which are in summer. 

Average seasonal snowfall is 5 inches. The greatest 
snow depth at any one time during the period of record 
was 7 inches. On the average, 1 day has at least 1 inch of 
snow on the ground, but the number of such days varies 
greatly from year to year. 

The average relative humidity in midafternoon is less 
than 55 percent. Humidity is higher at night, and the 
average at dawn is about 80 percent. The percentage of 
possible sunshine is 75 in summer and 55 in winter. The 
prevailing wind is from the south. Average windspeed is 
highest, 13 miles per hour, in March. 

Tornadoes and severe thunderstorms, which occur ocea- 
sionally, are local and of short duration. The pattern of 
damage is variable and spotty. 

Climatic data in this section were specially prepared for 
the Soil Conservation Service by the National Climatic 
Center, Asheville, North Carolina. 
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Physiography, drainage, and relief 


Carter County is dominantly woodland soils and about 
one-fourth prairie soils. Many areas of wooded soils have 
been cleared. The dominant trees were blackjack oak, 
post oak, and scattered elm. In most places the understo- 
ry is tall native grasses. On the prairie soils the plant 
cover is mostly little bluestem, indiangrass, switchgrass, 
and scattered forbs. 

The northern part of the county drains into ‘the 
Washita River. The southern part drains principally ‘into 
the Walnut Bayou, Hickery Creek, or Wilson Creek. 
These streams eventually flow into the Red River, south 
of Carter County. Ardmore, the county seat, is at an 
elevation of 886 feet. 

The extreme northern part of the county is rocky, ‘slop- 
ing to steep limestone hills, which extend in a west-to- 
east band along the northern boundary. The main vegeta- 
tion is prairie grasses. 

The southern border of the county is mostly nearly 
level to sloping tree covered uplands. The soils formed in 
deeply weathered soft sandstone, often referred to as 
pack sand. Gully erosion has been severe on most of ‘the 
area that has been cultivated. 

The uplands in the rest of the county are dominantly 
intermingled areas of very gently sloping to strongly 
sloping tree covered ridges and side slopes and narrow to 
broad, nearly level to gently sloping prairie valleys. 

The largest flood plains are along the Walnut Bayou, 
Caddo Creek, Wildhorse Creek, and the Washita River. 


Farming 


Farming had been well established in Carter County by 
1909. About 100,000 acres was in cotton, corn, and oats. In 
1934, these crops were still dominant, but the acreage had 
dropped to about 45,000 acres. By 1971, the -acreage in 
cotton, corn, and oats had dropped to about 1,500:acres. 

Currently, about 11,400 acres is in peanuts, wheat, and 
grain sorghum. Much of the cropland once -cultivated is 
now severely gullied. Beef cattle graze the native grasses 
that have evolved through natural revegetation. Other 
areas, formerly cropland, are established in tame pasture 
grasses. 


Mineral resources 


Oil and gas production is a major contribution to the 
economy of the county. 

Limestone is abundant in the Arbuckle Mountains in 
the northern part of Carter County and in the ‘Criner 
Hills in the south-central part. It is quarried and crushed 
for production of gravel for road construction. 

The supply of water from underground sources ranges 
from abundant to scarce. As a result of the soluble salts 
in some areas, however, the water is unsuitable. The best 
quality water is mostly in manmade impoundments. 


The largest lakes in the county are Lake Murray, ‘Lake 


Jean Neustadt, Rock Creek Reservoir, and Mountain 


Lake. There are about 60 small watershed lakes. Several 
more are to be constructed in the near future. 


How this survey was made 


Soil scientists made this survey to learn what ‘kinds -of 
soil ‘are in the survey area, where they are, and how they 
‘ean be used. The soil scientists went into the :area know- 


ing they likely would locate many soils they already knew 


something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants ior crops; 
the kinds of rock; and many facts about the soils. ‘They 
‘dug ‘many holes to expose soil profiles. A ‘profile jis ‘the 
‘sequence of ‘natural layers, or horizons, :in a soil; ‘it ‘ex- 
tends from the ‘surface down into the parent material, 
which has been ‘changed ‘very little by leaching or iby the 
action :of plant roots. 

The soil scientists recorded ‘the characteristics ‘of the 
profiles they studied, and they compared those profiles 
‘with others in counties nearby and in places ‘more distant. 
‘Thus, through correlation, they classified and named the 
soils according to nationwide, uniform procedures. 

After a guide for classifying :and naming the soils ‘was 
worked out, ‘the soil scientists drew the boundaries of :the 
‘individual soils on aerial photographs. These photographs 
show woodlands, buildings, field borders, roads, ‘and other 
details that help in drawing boundaries -accurately. The 
soil map at the ‘back of this publication was prepared 
from :aerial photographs. 

The-areas shown on a:soil map are called soil map ‘units. 
Some map units are made up of one kind of ‘soil, others 
are made up of two or more kinds of soil, and :a few ‘have 
little or no soil material at all. Map units are discussed in 
the sections “General soil map for ‘broad land use 
planning” and “Soil ‘maps for detailed planning.” 

‘While a soil survey is in progress, samples ‘of soils are 
‘taken as needed for laboratory measurements ‘and for en- 
gineering tests. The soils -are field tested, and interpreta- 
tions of their behavior are modified as necessary during 
the course of the survey. New interpretations are added 
‘to meet local needs, mainly through field observations of 
different kinds of soil in different uses under different 
levels of management. Also, data are assembled from 
other .sourees, such as test results, records, field ex- 
perience, and information available from state .and ‘local 
specialists. For example, ‘data on crop yields under 
defined practices are assembled from farm records and 
from field or plot experiments on ‘the same kinds-of soil. 

But only part of a soil survey is done ‘when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed in- 
formation then needs to be organized so that it is readily 
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available to different groups of users, among them far- 
mers, managers of rangeland and woodland, engineers, 
planners, developers and builders, homebuyers, and those 
seeking recreation. 


General soil map for broad land use 
planning 


The general soil map at the back of this publication 
shows, in color, map units that have a distinct pattern of 
soils and of relief and drainage. Each map unit is a unique 
natural landscape. Typically, a map unit consists of one or 
more major soils and some minor soils. It is named for 
the major soils. The soils making up one unit can occur in 
other units but in a different pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides a 
basis for comparing the potential of large areas for 
general kinds of land use. Areas that are, for the most 
part, suited to certain kinds of farming or to other land 
uses can be identified on the map. Likewise, areas of soils 


having properties that are distinctly unfavorable for cer- 
tain land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
kinds of soil in any one map unit differ from place to 
place in slope, depth, stoniness, drainage, or other charac- 
teristics that affect their management. 


Very shallow to deep, loamy or clayey, 
sloping to steep soils on uplands 


The three units in this group make up about 22 percent 
of Carter County. The soils are used mainly for native 
range and less extensively for tame pasture. 


1. Kiti-Rock outcrop 


Shallow and very shallow, sloping to steep, loamy soils 
over limestone, and rock outcrop; on uplands 


This unit makes up about 7 percent of the county. It is 
about 54 percent Kiti soils, 16 percent Rock outcrop, and 
30 percent minor soils. 

Kiti soils are shallow and very shallow, sloping to steep, 
and well drained. They are loamy and have coarse 
limestone fragments throughout. Rock outcrop is mostly 
limestone. 

Minor in this unit are Heiden, Renfrow, and Grainola 
soils, and on narrow flood plains, Bergstrom soils. Pits is 
also in this map unit. 

Because the soils are shallow and steep, nearly all the 
acreage is used as range. 

The chief management concern is the invasion of brush 
and weeds in areas that have been poorly managed. 


2. Windthorst-Weatherford-Darnell 


Deep to shallow, sloping to moderately steep, loamy soils 
that have a loamy or clayey subsoil over sandstone and 
shale; on uplands 


This unit makes up about 10 percent of the county. It is 
about 45 percent Windthorst soils, 24 percent Weather- 
ford soils, 8 percent Darnell soils, and 23 percent minor 
soils. 

Windthorst soils are deep, sloping to moderately steep, 
and moderately well drained. They are loamy and have a 
clayey subsoil. 

Weatherford soils are deep, sloping to strongly sloping, 
and well drained. They are loamy throughout. 

Darnell soils are shallow, sloping to moderately steep, 
and well drained to somewhat excessively drained. They 
are loamy throughout. 

Minor in this unit are Woodford and Chigley soils. 

Nearly all the acreage is used as range. 

The chief management concerns are protecting the 
range from fire and controlling grazing in order to reduce 
water erosion. 


3. Steedman-Tamford-Heiden 


Moderately deep and deep, sloping to moderately steep, 
loamy and clayey soils that have a clayey subsoil over 
clayey sediment or shale; on uplands 


This unit makes up about 5 percent of the county. It is 
about 34 percent Steedman soils, 30 percent Tamford 
soils, 25 percent Heiden soils, and 11 percent minor soils. 

Steedman soils are moderately deep, sloping to 
moderately steep, and moderately well drained. They are 
loamy and have a clayey subsoil. 

Tamford and Heiden soils are deep, sloping to strongly 
sloping, and well drained. Tamford soils are loamy and 
have clayey underlying layers. Heiden soils are clayey 
throughout. 

Minor in this unit are Grainola and Woodford soils, and 
on narrow flood plains, Bunyan and Bergstrom soils. 

Nearly all the acreage is used for range and tame 
pasture. 

The chief management concerns are controlling grazing, 
maintaining fertility, and reducing water erosion. 


Deep, loamy or sandy, nearly level to sloping 
soils on uplands 


The four units in this group make up about 65 percent 
of Carter County. The soils are used chiefly for tame 
pasture and to a smaller extent for native range and cul- 
tivated crops. In most areas they are suited to cultivated 
crops. 


4. Normangee-Wilson-Durant 


Deep, nearly level to gently sloping, loamy soils that have 
a clayey subsoil over clayey sediment or shale; on 
uplands 


4 SOIL SURVEY 


This unit makes up about 17 percent of the county. It is 
about 31 percent Normangee soils, 14 percent Wilson 
soils, 12 percent Durant soils, and 43 percent minor soils. 

Normangee soils are deep, very gently sloping and 
gently sloping, and moderately well drained. They are 
loamy and have a clayey subsoil. 

Wilson soils are deep, nearly level and very gently slop- 
ing, and somewhat poorly drained. They also are loamy 
and have a clayey subsoil. 

Durant soils are deep, very gently sloping and gently 
sloping, and moderately well drained. They are loamy and 
have a loamy or clayey subsoil. 

Minor in this unit are Burleson, Clarita, Heiden, and 
Steedman soils, and on narrow flood plains, Bunyan, 
Elandco, and Pulaski soils. 

This unit is used for tame pasture, cultivated crops, and 
range. The main crops are small grain, grain sorghum, 
and forage sorghum. 

The chief concerns of management are preserving soil 
structure and fertility and controlling water erosion. 


5. Weatherford-Windthorst 


Deep, very gently sloping to sloping, loamy sotls that 
have a loamy or clayey subsoil over samdstone and shale; 
on uplands 


This unit makes up about 30 percent of the county. It is 
about 40 percent Weatherford soils, 35 percent 
Windthorst soils, and 25 percent minor soils. 

Weatherford soils are deep, very gently sloping to slop- 
ing and well drained. They are loamy throughout. They 
formed over sandstone. 

Windthorst soils are deep, very gently sloping to slop- 
ing, and moderately well drained. They are loamy and 
have a clayey subsoil. They formed over shale. 

Minor in this unit are Konsil, Duffau, Stephenville, and 
Darnell soils, and on narrow flood plains, Bunyan, Berg- 
strom, and Pulaski soils. 

This unit is used for tame pasture, cultivated crops, and 
range. The main cultivated: creps are small grain, grain 
sorghum, and forage sorghum. 

The chief management concerns are maintaining soil 
fertility, controlling water erosion in cultivated areas, and 
controlling brush on the range and in areas used for tame 
pasture. 


6. Konsil-Eufaula 


Deep, nearly level to sloping, sandy soils that have a 
loamy or sandy subsoil over loamy and sandy sediment 
or soft sandstone; on uplands 


This unit makes up about 14 percent of the county. It is 
about 75 percent Konsil soils, 2 percent Eufaula soils, and 
23 percent minor soils. 

Konsil soils are deep, nearly level to sloping, and well 
drained. They are sandy and have a sandy subsoil. A siza- 
ble acreage is severely eroded. Numerous gullies have cut 
deep into the subsoil. , 


Eufaula soils are deep, mostly gently sloping to sloping, 
and somewhat excessively drained. They have a thick 
sandy surface layer and a loamy or sandy subsoil. 

Minor in this unit are Weatherford and Windthorst 
soils, and on narrow flood plains, Kemp, Tullahassee, and 
Pulaski soils. 

This unit is used for tame pasture, cultivated crops, and 
range. The cultivated crops are peanuts, small grain, and 
forage sorghum. 

The chief concerns of management are maintaining soil 
fertility and structure and controlling soil blowing and 
water erosion.. 


7. Chickasha-Renfrow-Zaneis 


Deep, very gently sloping and gently sloping, loamy sotls 
that have a loamy or clayey subsoil over sandstone or 
over clay and shale; on uplands 


This unit makes up about 4 percent of the county. It is 
about 48 percent Chickasha soils, 38 percent Renfrow 
soils, 7 percent Zaneis soils, and 7 percent minor soils. 

Chickasha soils are deep, very gently sloping and 
gently sloping, and well drained. They are loamy 
throughout. 

Renfrow soils are deep, very gently sloping and gently 
sloping, and well drained. They are loamy and have a 
clayey or loamy subsoil. 

Zaneis soils. are deep, gently sloping, and well drained. 
They are loamy throughout. 

Minor in this unit are Tamford and Windthorst soils 
and Oil-waste land. 

This unit is used for tame pasture, cultivated crops, and 
range. The main cultivated crops are small grain, grain 
sorghum, and forage sorghum. 

The chief management concerns are preserving soil 
structure, maintaining fertility, and controlling water ero- 
sion. 


Deep, loamy, nearly level to gently sloping 
soils on flood plains or terraces 


The two units in this group make up about 18 percent 
of Carter County. Most of the cultivated crops grown in 
the county are on the soils of this group. The largest 
acreage is used for tame pasture. A small acreage is na- 
tive range. 


8. Konawa-Dale 


Deep, nearly level and very gently sloping, loamy soils 
over sandy or loamy sediment; on terraces 


This unit makes up about 2 percent of the county. It is 
about 50 percent Konawa soils, 30 percent Dale soils, and 
20 percent minor soils. 

Konawa soils are deep, nearly level and very gently 
sloping, and well drained. They are loamy and have a 
loamy subsoil. 

Dale soils are deep, nearly level; and well drained. They 
are loamy throughout. 
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Minor in this unit are the strongly sloping to moderate- 
ly steep Konawa soils, and on narrow flood plains, Pulaski 
and Bunyan soils. 

Nearly all the acreage is used for cultivated crops and 
tame pasture. The main crops are peanuts, grain sorghum, 
and forage sorghum. 

The chief concerns of management are maintaining soil 
structure and fertility and controlling soil blowing and 
water erosion. 


9. Pulaski-Bunyan-Bergstrom 


Deep, nearly level and very gently sloping, loamy soils 
over loamy or sandy sediment; on flood plains 


This unit makes up about 11 percent of the county. It is 
about 34 percent Pulaski soils, 23 percent Bunyan soils, 12 
percent Bergstrom soils, and 31 percent minor soils. 

Pulaski and Bunyan soils are deep, nearly level to 
gently sloping, and well drained. Bunyan soils are loamy 
throughout. Pulaski soils are loamy. Below the surface are 
a few thin sandy layers. 

Bergstrom soils are deep, nearly level, and well 
drained. They have a loamy surface layer and a loamy 
subsoil. 

Minor in this unit are Elandeo, Healdton, Miller, 
Weswood, Watonga, and Yahola soils. 

This unit is used mainly for tame pasture and cul- 
tivated crops. The main crops are small grain, alfalfa, and 
forage sorghum. 

The chief management concerns are maintaining soil 
structure and fertility and providing protection against 
damaging flooding. 


Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of soil in the 
survey area. They are described in this section. The 
descriptions together with the soil maps can be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and 
developing soil resources; and in enhancing, protecting, 
and preserving the environment. More information for 
each map unit, or soil, is given in the section “Use and 
management of the soils.” 

Preceding the name of each map unit is the symbol that 
identifies the soil on the detailed soil maps. Each soil 
description includes general facts about the soil and a 
brief description of the soil profile. In each description, 
the principal hazards and limitations are indicated, and 
the management concerns and practices needed are 
discussed. 

The map units on the detailed soil maps represent an 
area on the landscape made up mostly of the soil or soils 
for which the unit is named. Most of the delineations 
shown on the detailed soil map are phases of soil series. 


Soils that have a profile that is almost alike make up a 
soil series. Except for allowable differences in texture of 
the surface layer or of the underlying substratum, all the 
soils of a series have major horizons that are similar in 
composition, thickness, and arrangement in the profile. A 
soil series commonly is named for a town or geographic 
feature near the place where a soil of that series was 
first observed and mapped. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, salinity, wetness, or other characteristics 
that affect their use. On the basis of such differences, a 
soil series is divided into phases. The name of a soil phase 
commonly indicates a feature that affects use or manage- 
ment. For example, Chickasha loam, 2 to 5 percent slopes, 
eroded, is one of several phases within the Chickasha se- 
ries. 

Some map units are made up of two or more dominant 
kinds of soil. Such map units are called soil complexes, 
soil associations, and undifferentiated groups. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area in- 
cludes some of each of the two or more dominant soils, 
and the pattern and proportion are somewhat similar in 
all areas. Kiti-Grainola complex, 5 to 20 percent slopes, is 
an example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped as 
one unit because there is little value in separating them. 
The pattern and proportion of the soils are not uniform. 
An area shown on the map has at least one of the domi- 
nant (named) soils or may have all of them. Konsil and 
Weatherford soils, gullied, is an undifferentiated group in 
this survey area. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map unit. 
Some of these soils have properties that differ substan- 
tially from those of the dominant soil or soils and thus 
could significantly affect use and management of the map 
unit. These soils are described in the description of each 
map unit. Some of the more unusual or strongly contrast- 
ing soils that are included are identified by a special sym- 
bol on the soil map. 

Most mapped areas include places that have little or no 
soil material and support little or no vegetation. Such 
places are called miscellaneous areas; they are delineated 
on the soil map and given descriptive names. Pits is an 
example. Some of these areas are too small to be 
delineated and are identified by a special symbol on the 
soil map. 

The acreage and proportionate extent of each map unit 
are given in table 4, and additional information on proper- 
ties, limitations, capabilities, and potentials for many soil 
uses is given for each kind of soil in other tables in this 
survey. (See “Summary of tables.”) Many of the terms 
used in describing soils are defined in the Glossary. 
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Soil descriptions 


1—Bergstrom silt loam. This is a deep, nearly level, 
well drained soil that is moderately permeable. It occurs 
as narrow to wide areas along streams and is occasionally 
flooded. 

In a representative profile the upper 6 inches of the 
surface layer is grayish brown, moderately alkaline silt 
loam. The lower 18 inches is dark grayish brown, 
moderately alkaline silt loam. The next 31 inches is 
brown, moderately alkaline silty clay loam. The underly- 
ing layer is reddish brown, moderately alkaline silty clay 
loam. 

The soil is high in natural fertility, organic matter con- 
tent, and available water capacity. It is alkaline 
throughout. 

About 15 percent of this map unit is included areas of 
soils that are noncaleareous in the surface layer and more 
sandy in the upper 40 inches but are otherwise similar to 
the Bergstrom soil. About 5 percent is areas where the 
soil is lighter colored within 10 to 20 inches of the sur- 
face. 

The potential is high for most crops commonly grown in 
the county. The main crops are small grain, alfalfa, grain 
sorghum, and tame pasture. 

The chief concerns in management are flooding, soil 
structure, and fertility. Flooding is a hazard in most 
years. The cropping system should provide adequate 
amounts of residue. Excessive tillage should be avoided. 

The potential is low for urban use of this soil because 
of the flood hazard in most years. Major flood control 
measures are needed. Capability subclass IIw; Loamy 
Bottomland range site. 

2—Bergstrom silty clay loam. This is a deep, nearly 
level, well drained soil on flood plains. It formed in 
smooth, narrow to wide areas along streams, under a 
cover of scattered trees and tall native grasses. It is occa- 
sionally flooded. 

Typically, the upper 14 inches of the surface layer is 
dark gray heavy silty clay loam. The lower 20 inches is 
grayish brown, moderately alkaline silty clay loam. The 
next 26 inches is brown, moderately alkaline silty clay 
loam. 

This soil is high in natural fertility and organic matter 
content. It is moderately alkaline throughout. It has good 
tilth if well managed. Permeability is moderate, and the 
available water capacity is high. 

About 15 percent of this map unit is included areas of 
Bergstrom silt loam and 5 percent areas of Elandco soils. 
About 5 percent is areas where the soil is redder in the 
lower part but is otherwise similar to the Bergstrom soil. 

The potential is high for row crops, small grain, 
pasture, and hay. 

Tilth can be maintained by returning ample crop 
residue to the soil. Timely tillage at the proper soil 
moisture content helps maintain structure. The main con- 
cern in management is protecting the soil from erosion 
during periods of occasional flooding. A plant cover helps 
reduce soil losses. 


The potential is low for most urban uses. The flood 
hazard, moderate shrink-swell potential, and low strength 
are difficult to overcome. Major flood prevention mea- 
sures and special engineering design are needed. Capabili- 
ty subclass IIw; Loamy Bottomland range site. 

3—Bunyan loam. This is a deep, nearly level, well 
drained soil that is moderately permeable. It occurs as 
narrow to wide areas on smooth flood plains and is occa- 
sionally flooded for brief periods. Slopes are 0 to 1 per- 
cent. 

In a representative profile the surface layer is dark 
yellowish brown, slightly acid loam 10 inches thick. The 
next 14 inches is yellowish brown, mildly alkaline fine 
sandy loam. The next 26 inches is grayish brown, 
moderately alkaline loam. The underlying material is yel- 
lowish brown, mildly alkaline loam. 

Depth to bedrock is more than 72 inches. Available 
water capacity is high in the upper 40 inches. 

About 15 percent of this map unit is included areas 
where the soil is reddish brown and dark reddish gray in 
the upper part but is otherwise similar to the Bunyan 
soil. About 5 percent is areas of Pulaski soils and about 5 
percent areas of a soil that is similar to Bunyan but has a 
perched water table between depths of 3 and 5 feet. Also 
included are areas of a soil that is similar to this soil but 
is calcareous below a depth of 10 inches. 

The potential is high for crops. Tame pasture, forage 
sorghum, and small grain are the chief crops. Grain 
sorghum, peanuts, and alfalfa hay are also grown. 

The main concerns in management are flooding and soil 
structure. Returning crop residue contributes to good soil 
structure and intake of water. Minimum tillage is needed. 
A plant cover is needed during flooding late in fall and in 
spring to prevent excessive soil loss. The best protection 
is well managed tame pasture or woodland. 

The potential is very low for urban use. Flooding is the 
main limitation. Major flood control is needed. Capability 
subclass IIw; Loamy Bottomland range site. 

4—Burleson clay, 0 to 1 percent slopes. This deep, 
moderately well drained, nearly level soil occurs as broad 
smooth areas on uplands. 

Typically, the upper 40 inches is dark gray and very 
dark gray, moderately alkaline clay. The next 13 inches is 
gray, moderately alkaline silty clay. The underlying layer 
is grayish brown, moderately alkaline silty clay. 

This soil has moderate fertility and organic matter con- 
tent. It is typically moderately alkaline throughout. 
Permeability is very slow, and the available water capaci- 
ty is high. The soil has fair tilth but can be tilled within 
only a limited range of moisture content. The root zone is 
deep but difficult to penetrate. 

About 10 to 20 percent of this map unit is included 
areas of Wilson and Heiden soils and areas where the 
surface layer is caleareous. Areas are generally less than 
5 acres. 

This soil is suited to hay and pasture. The potential is 
only medium for small grain and row crops. Tilth can be 
maintained or improved by returning crop residue. The 
erosion hazard is slight. 
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The potential is medium for most urban use because of 
the low strength and high shrink swell potential, which 
can be overcome only by special engineering design. The 
subsoil pereolates slowly. The moisture level in the sur- 
face layer is at or near the field capacity from December 
through March in most years. Runoff is slow. Simple sur- 
face drains are used to remove excess water. Capability 
subclass IIw; Blackelay Prairie range site. 

5—Chickasha loam, 1 to 3 percent slopes. This is a 
deep, very gently sloping, well drained soil that is 
moderately permeable. It oceurs as narrow to wide areas 
on smooth upland ridge crests. 

In a representative profile the surface layer is grayish 
brown, medium acid loam 12 inches thick. The upper 32 
inches of the subsoil is reddish yellow, medium acid sandy 
clay loam. The lower 14 inches is reddish yellow, medium 
acid sandy clay loam and a few sandstone fragments. The 
underlying material is grayish sandstone mottled with 
reddish yellow. It is rippable (fig. 1). 

This soil is medium in natural fertility and organic 
matter content. It is typically medium acid or slightly acid 
throughout. It has good tilth and can be worked 
throughout a wide range of moisture content. The availa- 
ble water capacity is high. 

About 20 percent of this map unit is included areas of 
Zaneis soils, and 5 percent is areas of Renfrow soils. In a 
few areas the Chickasha soi] has a fine sandy loam sur- 
face layer. 

The potential is high for most crops in the county. The 
main crops are tame pasture plants, small grain, grain 
sorghum, peanuts, and forage sorghum. Range plants are 
also suitable. 

Management is needed to maintain fertility and soil 
structure and to control the loss of soil through erosion. 
The cropping system should provide adequate amounts of 
residue. The risk of erosion can be reduced by farming on 
the contour, constructing terraces, and managing crop 
residue. A plant cover is needed in winter and spring. 
Fertilization increases plant growth and provides addi- 
tional crop residue for erosion control. Terraces, contour 
farming, and cover crops are especially needed where row 
erops are grown. Excessive tillage should be avoided. 

The potential is high for most urban uses. Low 
strength and depth to rock are limitations in developing 
some facilities. Capability subclass Ile; Loamy Prairie 
range site. 

6—Chickasha loam, 3 to 5 percent slopes. This is a 
deep, gently sloping, well drained soil that is moderately 
permeable. It occurs as broad smooth areas on the crests 
and sides of upland ridges. 

In a representative profile the surface layer is dark 
grayish brown, medium acid loam 12 inches thick. The 
upper 13 inches of the subsoil is yellowish brown, medium 
acid sandy clay loam. The lower 19 inches is reddish yel- 
low, medium acid sandy clay loam. The underlying materi- 
al is brownish yellow, partly weathered sandstone and 
thin interbedded layers of gray sandy clay loam. It is 
rippable. 


This soil is medium in natural fertility and organic 
matter content. It is typically medium acid or slightly acid 
throughout. It can be easily worked throughout a wide 
range of moisture content. The available water capacity is 
high. 

About 15 percent of this map unit is included areas of 
Zaneis soils. About 15 percent is areas of a soil that has a 
thicker surface layer and subsoil and reddish and grayish 
mottles in the lower part of the subsoil but is otherwise 
similar to this Chickasha soil. In a few areas the 
Chickasha soil has a fine sandy loam surface layer. 

The potential is medium for tame pasture, native grass, 
and field crops, including peanuts, small grain, and grain 
or forage sorghum. 

The main concerns in management are controlling ero- 
sion and maintaining fertility and soil structure. Terraces, 
contour farming, and crop residue are needed to control 
water erosion. Minimum tillage is essential. Rowcropping 
should be avoided unless small grain is a predominant 
part of the rotation. Tame pasture or native grass pro- 
vides the best protection against erosion. Fertilization in- 
creases plant growth and provides additional crop residue. 

The potential is high for most urban uses. Low 
strength and depth to rock are limitations for some uses. 
Capability subclass IIe; Loamy Prairie range site. 

7—Chickasha loam, 2 to 5 percent slopes, eroded. 
This is a deep, very gently sloping to gently sloping, well 
drained soil that is moderately permeable. It occurs as 
narrow to wide areas of smooth upland side slopes. 

Part of the original surface layer has been removed by 
erosion from about half the acreage. In about 20 percent 
of the acreage, the surface layer and the upper part of 
the subsoil have been mixed by tillage. Rills caused by 
water erosion are common. A few gullies have formed. 

In a representative profile the surface layer is brown, 
slightly acid loam 11 inches thick. The upper 21 inches of 
the subsoil is brown, medium acid and slightly acid sandy 
clay loam. The lower 16 inches is brownish yellow, slightly 
acid sandy clay loam. The underlying material is reddish 
yellow soft sandstone. It is rippable. 

This soil is medium in natural fertility and low to medi- 
um in organic matter content. It is medium acid or 
slightly acid throughout the profile in most areas. It has 
fair to good tilth and can be easily worked throughout a 
wide range of moisture content. The available water 
capacity is high. 

About 15 percent of this map unit is included areas of 
eroded Zaneis soils. About 5 percent is a soil that has 
more clay in the lower part of the subsoil but is otherwise 
similar to the Chickasha soil. 

The potential is medium for tame pasture. In a few 
areas, the soil is cropped to small grain. 

The main concerns in management are protecting the 
soil from accelerated erosion and maintaining fertility and 
soil structure. A cropping system of mostly small grain 
and an adequate amount of fertilizer are needed to pro- 
vide maximum residue to control water erosion. Row 
crops should be avoided. Terraces, waterways, and con- 
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tour farming provide additional protection. Tame pasture 
grasses and fertilization reduce the hazard of soil erosion. 

The potential is high for most urban use. Low strength 
and depth to bedrock are problems for some uses. Capa- 
bility subclass IIIle; Loamy Prairie range site. 

8—Chigley-Darnell Variant complex, 10 to 30 percent 
slopes. This unit consists of small areas of the Chigley 
soil and the Darnell Variant. These soils are so intermin- 
gled that they cannot be shown separately on the soil 
map. They occur as bands 150 to 350 feet wide on side 
slopes and foot slopes. 

Chigley gravelly loam makes up 30 to 50 percent of the 
map unit. Typically, it has a pale brown, slightly acid 
gravelly loam surface layer about 2 inches thick. The sub- 
surface layer is very pale brown, very strongly acid 
gravelly loam 4 inches thick. The subsoil is 36 inches of 
reddish yellow, medium acid or strongly acid clay. The un- 
derlying layer is hard fractured sandstone interbedded 
with hard shale and cherty conglomerate. 

This soil is low in natural fertility and organic matter 
content. Permeability is moderately slow, and the availa- 
ble water capacity is high. 

The Darnell Variant makes up 10 to 25 percent of the 
map unit. Typically, it has a pale brown, slightly acid 
channery loam surface layer about 5 inches thick. The 
subsoil is 12 inches of very pale brown, very strongly acid 
very channery clay loam. The underlying layer is chan- 
nery sandstone interbedded with hard shale. 

This soil is low in natural fertility and organic matter 
content. Permeability is moderately rapid, and the availa- 
ble water capacity is low. 

About 25 to 45 percent of this map unit is included 
areas of a soil that has a thinner or thicker surface layer 
and subsoil and a higher percentage of gravel or coarse 
fragments but is otherwise similar to this Chigley soil. 
Outcrop of chert occurs in a few areas. 

This unit of strongly sloping to steep soils is wooded. If 
it is cleared, erosion can be a severe hazard. The potential 
is very low for farming or tame pasture. Most areas are 
used for grazing. In some areas the gravelly bedrock is 
mined for use as roadbuilding material. 

The potential is very low for urban development 
because of the strong unstable slopes, the intermingled 
shallow soils, and the high shrink-swell potential of the 
Chigley soil. Capability subclass VIIe; Chigley soil in 
Sandy Savannah range site, Darnell soil in Shallow Savan- 
nah range site. 

9—Clarita silty clay, 3 to 5 percent slopes. This is a 
deep, gently sloping, moderately well drained soil that is 
very slowly permeable. It occurs on smooth upland hill- 
sides. It formed under a cover of tall prairie grasses (fig. 
2). 

In a representative profile the upper 18 inches of the 
surface layer is very dark grayish brown, moderately al- 
kaline silty clay. The lower 11 inches is dark brown, 
moderately alkaline silty clay. The next 21 inches is red- 
dish brown, moderately alkaline silty clay. The underlying 
material also is reddish brown, moderately alkaline silty 
clay. 


This soil is high in natural fertility and organic matter 
content. It is typically moderately alkaline throughout. 
Permeability is very slow, and the available water capaci- 
ty is high. Tilth is fair. The soil ean be tilled within only a 
limited range of moisture content. 

About 20 to 25 percent of this map unit is included 
areas of Heiden, Tamford, and Renfrow soils, all of which 
are similar to the Clarita soil. 

The potential is medium for row crops, small grain, 
pasture, and hay. Erosion is a hazard in cultivated areas. 
Minimum tillage, cover crops, high residue crops, grasses 
and legumes in the cropping system, and terraces reduce 
runoff and the risk of erosion. 

The potential is medium for most urban use because of 
the low strength, high shrink-swell potential, and slow 
percolation. Special engineering design is needed. Capa- 
bility subclass IIIe; Blackclay Prairie range site. 

10—Dale silt loam. This is a deep, nearly level, well 
drained soil that is moderately permeable. It occurs as 
broad smooth terraces that are rarely or never flooded. 

In a representative profile the upper 6 inches of the 
surface layer is brown, slightly acid silt loam. The lower 9 
inches is brown, slightly acid silt loam. The subsoil is 39 
inches of reddish brown, neutral silt loam. The underlying 
material is yellowish red, moderately alkaline silty clay 
loam. 

Natural fertility, organic matter content, and available 
water capacity are high. Tilth is good. 

About 5 percent of this map unit is included areas of 
Konawa fine sandy loam. In a few areas, the Dale soil has 
a loam surface layer. In most areas the potential is high 
for cultivated crops and tame pasture. The main crops are 
grain sorghum, small grain, alfalfa, cotton, and peanuts. 

Management is needed to maintain fertility and soil 
structure. The cropping system should provide adequate 
amounts of residue. Tillage should be avoided when the 
surface layer is too moist. 

The potential is medium for most urban use. Most fac- 
tors are favorable. Flooding is rare, and then for only 
brief periods. Capability class I; Loamy Bottomland range 
site. 

11—Durant loam, 1 to 3 percent slopes. This deep, 
moderately well drained, very gently sloping soil is on 
uplands. It occurs on broad smooth ridgetops and in broad 
smooth valleys. 

Typically, the surface layer is dark gray, slightly acid 
loam 10 inches thick. The upper 6 inches of the subsoil is 
brown, slightly acid or mildly alkaline clay. The lower 30 
inches is brownish yellow, moderately alkaline clay. The 
underlying material is reddish yellow, moderately alkaline 
clay with grayish mottles. 

This soil is medium to high in natural fertility and or- 
ganic matter content. It is typically medium acid or 
slightly acid in the surface layer and increases to 
moderately alkaline in the lower part of the subsoil. 
Permeability is very slow, and the available water capaci- 
ty is high. The root zone is deep but is not easily 
penetrated by plant roots. ; 
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About 15 percent of this map unit is included areas of 
intermingled Normangee and Wilson soils. 

The potential is medium for row crops, small grain, hay, 
and pasture. Tilth can be maintained or improved by 
returning ample crop residue to the soil. The erosion 
hazard is moderate if cultivated crops are grown. Erosion 
and runoff can be reduced by using terraces, contour 
farming, and minimum tillage; growing cover crops; and 
including grasses and legumes in the cropping system. 

The potential is medium for most urban use. The clayey 
subsoil has low strength, high shrink-swell potential, and 
very slow percolation. Special engineering design is 
needed. Capability subclass Ile; Loamy Prairie range site. 

12—Durant loam, 3 to 5 percent slopes. This is a deep, 
gently sloping, moderately well drained soil that is very 
slowly permeable. It oecurs on smooth upland hillsides. 

In a representative profile the surface layer is dark 
grayish brown, medium acid loam 10 inches thick. The 
upper 5 inches of the subsoil is dark grayish brown, medi- 
um acid clay loam. The next 40 inches is brown, slightly 
acid clay and grayish brown, moderately alkaline clay. 
The lower part of the subsoil is light olive brown, 
moderately alkaline clay (fig. 3). 

This soil is high in available water capacity and medium 
to high in natural fertility. It has good tilth. 

About 5 percent of this map unit is included areas of 
Normangee soils. About 5 percent is a soil that has a red- 
dish brown subsoil but is otherwise similar to the Durant 
soil. Also included are small areas of Durant clay loam. 

This Durant soil is used mostly as tame pasture and na- 
tive range. The potential is medium for crops and pasture. 
A few areas are cropped to small grain or grain sorghum. 

The main concerns in management are protecting the 
soil from erosion and maintaining soil structure and fer- 
tility. Terraces, contour farming, and crop residue are 
needed for erosion control if crops are grown. Minimum 
tillage is essential. Tame pasture or native grass is the 
best way to protect the soil from erosion. 

The potential is medium for most urban use. The sub- 
soil has low strength, high shrink-swell potential, and 
very slow percolation. Special engineering practices are 
needed. Capability subclass IIIe; Loamy Prairie range 
site. 

13—Elandco clay loam. This is a deep, nearly level, 
well drained soil that is moderately permeable. It occurs 
as smooth, narrow to wide areas on flood plains. It is 
flooded occasionally for brief periods. 

In a representative profile the upper 7 inches of the 
surface layer is grayish brown, mildly alkaline clay loam. 
The lower 9 inches is dark grayish brown, neutral silty 
clay loam. The next 16 inches is dark grayish brown, 
slightly acid silty clay loam. The next 16 inches is dark 
yellowish brown, neutral silty clay loam. The underlying 
material is brown, moderately alkaline silt loam. 

This soil is high in natural fertility and organic matter 
content. It is nonacid throughout. It has good tilth if well 
managed. It can be tilled within only a narrow range of 
moisture content. 


Depth to bedrock is more than 72 inches. Available 
water capacity is high. 

About 10 percent of this map unit is included areas of 
Bergstrom soils. About 10 percent is a soil that has gray- 
ish or brownish mottles in the subsoil but is otherwise 
similar to this Elandco soil. 

The potential is high for crops. Small grain, alfalfa, 
grain sorghum, forage sorghum, and tame pasture are the 
chief crops. 

The main concerns in management are protecting the 
soil from erosion during periods of flooding and maintain- 
ing soil structure and fertility. The flood hazard is 
greatest in spring or fall. A plant cover is needed to 
reduce soil losses. Fertilization increases plant growth 
and the amount of crop residue. Minimum tillage and crop 
residue improve soil structure. 

The potential is very low for most urban use. Occa- 
sional flooding is the major hazard. Major flood control 
measures are needed. The shrink-swell potential is 
moderate. Capability subclass IIw; Loamy Bottomland 
range site. 

14—Eufaula fine sand, 5 to 15 percent slopes. This is 
a deep, gently sloping to moderately steep, somewhat ex- 
cessively drained soil that is rapidly permeable. It occurs 
as narrow to wide areas on undulating to rolling upland 
ridge crests. 

In a representative profile the surface layer is dark 
grayish brown, slightly acid fine sand 4 inches thick. The 
subsurface layer is pink, medium acid fine sand 51 inches 
thick. The next layer is pink, strongly acid fine sand and 
horizontal lamellae of reddish yellow, strongly acid loamy 
fine sand 1/8 inch to 2 inches thick. 

This soil is low in natural fertility and organic matter 
content. Available water capacity is low in the upper 40 
inches. Depth to bedrock is more than 72 inches. 

About 10 percent of this map unit is included areas of 
soils that have a sandy surface layer 20 to 40 inches thick 
over a continuous subsoil of sandy clay loam. About 5 per- 
cent is areas of Konsil loamy fine sand. 

The potential is medium for tame pasture and native 
pasture and very low for cultivated crops. 

Management is needed to improve fertility and soil 
structure and to control the loss of soil through erosion. 
Tame pasture grasses should be fertilized and managed 
so that adequate plant growth and residue are left on the 
soil. Crop residue on the surface improves soil structure 
and reduces moisture losses caused by evaporation. Brush 
and weed control increases growth of pasture grasses. 
Tree covered areas used for grazing should be protected 
from uncontrolled burning. , 

The potential is medium for most urban use. The rapid 
percolation, the sandy texture, the susceptibility to ero- 
sion, and the strong slopes are limitations. Capability sub- 
class VIe; Deep Sand Savannah range site. 

15—Healdton silt loam. This deep, moderately well 
drained, nearly level soil is on broad smooth flood plains. 
It is subject to occasional flooding for brief periods. 
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Typically, the surface layer is light brownish gray, 
slightly acid silt loam about 6 inches thick. The upper 20 
inches of the subsoil is dark gray, mildly alkaline and 
moderately alkaline silty clay. The lower 19 inches is 
brown, moderately alkaline silty clay. The underlying 
material is brown, moderately alkaline, massive silty clay. 

This soil is low in natural fertility and organic matter 
content. It has a perched water table near the surface for 
short periods in winter and spring. Tilth is fair to poor. 
The clayey subsoil is not easily penetrated by plant roots. 
Permeability is very slow, and the available water capaci- 
ty is high. 

About 15 percent of this map unit is included areas of 
soils that have a reddish subsoil and a less clayey subsoil 
but are otherwise similar to the Healdton soil. About 5 
percent is areas of Watonga soils. 

The potential is low for small grain because of the high 
salt concentration near the surface, the slow surface 
drainage, and the very slow permeability. Tilth can be im- 
proved by returning crop residue. 

Small grain, forage sorghum, and bermudagrass are 
commonly grown. Plants that grow during the cool season 
and are moderately to highly tolerant of sodium salts are 
successful. Simple surface drainage can remove water in 
some areas. Brief flooding is a hazard to crops in some 
years. 

The potential is low for most urban use. Problems to be 
considered are occasional flooding, high shrink-swell 
potential, slow percolation, high corrosivity to steel, and 
seasonal surface wetness. Capability subclass IVs; Alkali 
Bottomland range site. 

16—Heiden clay, 1 to 3 percent slopes. This deep, well 
drained, very gently sloping soil is on ridgetops and in 
swales. Slopes are smooth. 

Typically, the surface layer is dark gray, mildly alkaline 
clay about 9 inches thick. The next 35 inches is dark gray- 
ish brown and grayish brown, moderately alkaline silty 
clay. The underlying material is light brownish gray, 
moderately alkaline silty clay mottled with olive yellow. 

This soil is moderately high in natural fertility and or- 
ganic matter content. Permeability is very slow, and the 
available water capacity is high. Tillage is limited to only 
a narrow range of moisture content. 

About 10 to 20 percent of this map unit is included 
areas of intermingled Burleson, Wilson, and Clarita soils. 
Areas are less than 5 acres. 

The potential is high for most row crops and small 
grain. It is medium for pasture and hay. Good tilth can be 
maintained by timely tillage and by returning ample crop 
residue. Erosion is a moderate hazard if crops are grown. 
Terraces, contour tillage, cover crops, and mulches of crop 
residue reduce runoff and the risk of erosion. 

The potential is medium for most urban use. The soil 
has low strength, very slow percolation, and high shrink- 
swell potential throughout. Special engineering measures 
are needed. Capability subclass IIe; Blackelay Prairie 
range site. , 


17—Heiden clay, 5 to 12 percent slopes. This is a slop- 
ing or strongly sloping, well drained, very slowly permea- 
ble soil on uplands. It occurs as broad areas on gently 
rolling hills or smooth hillsides. 

In a representative profile the surface layer is dark 
grayish brown, mildly alkaline clay 7 inches thick. The 
next 43 inches is grayish brown and light olive brown, 
moderately alkaline clay. The underlying material is light 
yellowish brown, moderately alkaline shaly clay. 

This soil is moderately high in natural fertility and or- 
ganic matter content. It has very slow permeability and a 
high content of available water. 

About 20 percent of this map unit is included areas of 
soils that have pale olive or yellowish brown layers at 
depths of 4 to 12 inches but are otherwise similar to the 
Heiden soil. About 5 percent is areas of a soil that is 
similar to Heiden soil but has a clay loam surface layer. 
Another 5 percent is areas of a soil that is similar to this 
soil but has a surface layer and subsoil less than 40 inches 
thick. 

This soil is used mostly for native pasture. In a few 
areas tame pasture has been established. The potential is 
medium for native grasses. 

The main concern in management is protecting the soil 
from erosion, improving water intake, and maintaining 
soil structure and fertility. The soil is not generally suita- 
ble for cultivation. The quality of native grasses can 
usually be improved by proper grazing and by controlling 
weeds and protecting the pasture from fire. Fertilizing 
tame pasture increases the amount of forage, improves 
the quality of grass, and protects the soil from eroding. 

The potential is only medium for most urban use 
because of the low strength, unstable slopes, and high 
shrink-swell potential. Special engineering measures are 
needed. Capability subclass VIe; Blackelay Prairie range 
site. 

18—Kemp and Tullahassee soils. This map unit is 
about 45 percent the moderately well drained, moderately 
permeable Kemp soil and 25 percent the somewhat poorly 
drained, moderately rapidly permeable Tullahassee soil. 
These are nearly level to very gently sloping soils on 
flood plains that are subject to frequent flooding. Flood- 
ing usually occurs in spring and fall. The water table is 
only 2 to 3 feet below the surface most of the year. 

In a representative profile of Kemp soil the surface 
layer is 6 inches of pale brown, slightly acid loam 
stratified with light brownish gray. The next 14 inches is 
pale brown, slightly acid loam. The next 28 inches is gray- 
ish brown, neutral loam mottled with brown. Below this 
to a depth of 72 inches is light gray, slightly acid silty 
clay loam mottled with brownish yellow. 

Depth to bedrock is more than 72 inches. Available 
water capacity is high to a depth of 40 inches. 

In a representative profile of Tullahassee soil the sur- 
face layer is 18 inches of pale brown, slightly acid loam 
that is stratified with grayish brown and very pale 
brown. The next 7 inches is pale brown, slightly acid fine 
sandy loam that is mottled with yellow and has thin 
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strata of brown and very pale brown. Below this is 20 
inches of very pale brown, slightly acid loamy fine sand 
that is mottled with light brownish gray and has thin 
strata of pale brown and light brownish gray fine sandy 
loam. The underlying material to a depth of 65 inches is 
grayish brown, neutral loam that is mottled with light 
brown and gray and has thin strata of light brown. 

Depth to bedrock is more than 72 inches. Available 
water capacity is moderate to a depth of 40 inches when 
the water table is below that depth. 

About 15 percent of this map unit is included areas of a 
soil that has a dark grayish brown, grayish brown, or 
light gray surface layer but is otherwise similar to Tul- 
lahassee soil. About 10 percent is areas of Pulaski soils, 
and 5 percent areas of Bunyan soils. 

The potential is high for grazing on both soils in this 
map unit. Tame pasture is established in some areas. The 
soils also support hardwoods and an understory of native 
grasses. They are not generally suitable for cultivation. 

The main concerns in management are frequent flood- 
ing and soil drainage. Fertilization and proper grazing of 
tame pasture help to control the erosion caused by flood- 
water. Channel improvement is generally needed to im- 
prove soil drainage. Trees should be thinned and selec- 
tively harvested. 

The potential is very low for most urban use. The high 
water table and frequent flooding are severe limitations. 
Capability subclass Vw; Subirrigated range site. 

19—Kiti-Grainola complex, 5 to 20 percent slopes. 
This unit consists of intermingled areas of Kiti soil and 
Grainola soil. It oceurs as narrow areas on convex 
ridgetops and dissected hillsides. It is sloping to 
moderately steep. 

Kiti channery silty clay loam makes up 20 to 40 percent 
of each mapped area. Typically, it is dark grayish brown, 
moderately alkaline silty clay loam about 15 inches thick 
over hard fractured limestone. It is more than 35 percent 
channery and flaggy fragments of limestone. 

This soil is high in natural fertility and organic matter 
content. It is moderately alkaline throughout. Permeabili- 
ty is moderate, and available water capacity is low. Depth 
to limestone bedrock is less than 20 inches. Most areas of 
Kiti soils are intermingled with areas of Rock outcrop. 

Grainola gravelly clay loam makes up 20 to 30 percent 
of each mapped area. Typically, the surface layer is about 
9 inches of reddish brown, calcareous, gravelly clay loam. 
The subsoil is 21 inches of reddish brown, calcareous clay. 
The underlying material is yellowish red and white, cal- 
careous weathered shale. 

This soil is moderate in natural fertility and organic 
matter content. It is moderately alkaline throughout. 
Permeability is slow, and the available water capacity is 
moderate. 

About 10 to 20 percent of this map unit is included 
areas of soils that differ in color or percentage of coarse 
fragments but are otherwise similar to Kiti and Grainola. 
About 5 to 15 percent is intermingled areas of Rock out- 
crop. 


This unit is not suitable for farming. The intermingled 
Rock outerop, the shallowness over rock, and the strong 
slopes are limitations. The potential is medium for native 
grasses. The quality of native grasses can be maintained 
through proper grazing and by controlling weeds and pro- 
tecting the pasture from fire. Grainola soils are subject to 
severe erosion unless protected by a good grass cover. 

The potential is generally low for urban development. 
The shallow soil, the rocky surface, and the moderately 
steep slopes are problems that are difficult to overcome 
for most urban uses. Capability subclass VIIs; Kiti soil in 
Edgerock range site, Grainola soil in Shallow Prairie 
range site. 

20—Kiti-Rock outcrop complex, 5 to 30 percent 
slopes. This unit consists of large, sloping to steep areas 
of Kiti soil and intermingled areas of limestone Rock out- 
crop. It occurs as narrow to wide areas on rocky 
ridgetops and rocky dissected hillsides. 

Kiti channery silty clay loam makes up about 40 to 60 
percent of each mapped area. Typically, it is dark grayish 
brown, moderately alkaline channery and very flaggy 
silty clay loam about 15 inches thick over hard fractured 
limestone. It is more than 35 percent channery and flaggy 
fragments of limestone. 

This soil is high in natural fertility and organic matter 
content. It is neutral to moderately alkaline throughout. 
Permeability is moderate, and the available water capaci- 
ty is low. Depth to limestone bedrock is 4 to 20 inches. 

Rock outerop of limestone makes up about 15 to 35 per- 
cent of each mapped area. It extends from a few inches 
to 3 feet above the soil surface. The extensive folding of 
the bedrock has created many different exposed patterns. 

About 5 to 15 percent of this map unit is included areas 
where the soil is less than 35 percent limestone fragments 
and areas where it is clay throughout. These included 
soils are otherwise similar to Kiti soils. Also included are 
small areas of Heiden and Grainola soils. 

This unit is not suitable for farming. The rock outcrop, 
the shallowness over rock and the slopes are limitations 
that are difficult to overcome. The potential is low for na- 
tive grasses. Protection is needed from overgrazing and 
burning. Encroachment of brush and weeds is a problem 
in poorly managed areas. 

The potential is very low for most urban use. The chief 
limitations are shallowness, the rock surface, and the 
steep slopes. Capability subclass VIIs; Kiti soil in 
Edgerock range site. 

21—-Konawa fine sandy loam, 0 to 1 percent slopes. 
This is a deep, nearly level, well drained soil that is 
moderately permeable. It occurs as broad smooth areas of 
high upland terraces. 

In a representative profile the surface layer is pale 
brown, strongly acid fine sandy loam 12 inches thick. The 
upper 18 inches of the subsoil is yellowish red, medium 
acid sandy clay loam. The next 10 inches is reddish yel- 
low, medium acid sandy clay loam. The lower 12 inches is 
reddish yellow, medium acid fine sandy loam. The under- 
lying material is reddish yellow, medium acid, massive 
fine sandy loam. 
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This soil is moderate in natural fertility, organic matter 
content, and water holding capacity. It can be worked 
throughout a wide range of moisture content. The root 
zone is deep and is easily penetrated by plant roots. 

‘About 10 percent of this map unit is included areas of 
Dale soils, and 5 percent areas of soils that have a more 
clayey lower subsoil but are otherwise similar to this soil. 

The potential is high for small grain, grain sorghum, 
forage sorghum, peanuts, tame pasture, and hay. Crops 
generally respond well to applications of fertilizer. 

Management is needed to maintain fertility and soil 
structure and to protect this soil from blowing. The 
cropping system should provide adequate amounts of 
residue. Cover crops should follow clean tilled crops. 
Depth of tillage should be varied and kept to a minimum. 

The potential is high for most urban use. Seepage is 
severe if the soil is used for sewage lagoons or trench 
sanitary landfill. Capability class I; Sandy Savannah 
range site. 

22—Konawa fine sandy loam, 1 to 3 percent slopes. 
This is a deep, very gently sloping, well drained soil that 
is moderately permeable. It oceurs as broad smooth areas 
of high upland terraces. 

In a representative profile the surface layer is brown, 
neutral (limed) fine sandy loam 10 inches thick. The upper 
50 inches of the subsoil is reddish brown, medium acid 
sandy clay loam. The lower 12 inches is yellowish red, 
medium acid sandy clay loam. 

This soil is moderate in natural fertility, water holding 
capacity, and organic matter content. It has a deep root 
zone and can be tilled throughout a wide range of 
moisture content. The response to fertilization is usually 
excellent. : 

About 5 percent of this map unit is included areas of 
Weatherford soils, about 5 percent areas of a soil that is 
similar to Konawa but has a more clayey subsoil, and 
about 5 percent areas of Konawa loamy fine sand. 

The potential is high for small grain, forage sorghum, 
peanuts, and tame pasture. 

Management is needed to maintain fertility and soil 
structure and to reduce soil losses through erosion. 
Adequate amounts of residue should be returned to the 
soil. Erosion can be reduced by contour farming and ter- 
races. A cover crop or crop residue is essential in winter 
and spring to keep the soil from eroding. Excessive til- 
lage should be avoided. 

The potential is high for most urban use. Seepage is 
severe if this soil is used for sewage lagoons or trench 
sanitary landfill. Capability subclass Ile; Sandy Savannah 
range site. 

23— Konawa fine sandy loam, 8 to 20 percent slopes. 
This is a deep, strongly sloping to moderately steep soil 
formed in loamy sediment on high terraces. It is on 
uplands. It occurs as a long narrow band between broad 
terraces of different elevations. Slopes are short, 
generally less than 300 feet. In some places they are 
smooth. In others they are dissected by small 
drainageways. 


Konawa fine sandy loam makes up about 65 percent of 
each mapped area. Typically, it is brown, neutral fine 
sandy loam in the upper 6 inches. The subsurface layer is 
7 inches of pale brown, neutral fine sandy loam. The 
upper 13 inches of the subsoil is reddish brown, neutral 
sandy clay loam. The next 24 inches is yellowish red, 
slightly acid sandy clay loam. The lower 22 inches is yel- 
lowish red, neutral fine sandy loam. 

This soil is moderate in natural fertility, organic matter 
content, and available water capacity. 

About 5 percent of this map unit is included areas of 
soils that have a 10- to 14-inch surface layer of dark gray- 
ish brown fine sandy loam over a reddish brown sandy 
clay loam subsoil. About 10 percent is areas of a soil that 
is similar to Konawa but has a fine sandy loam or silty 
clay loam subsoil. About 5 percent is areas of Konawa 
loamy fine sand. About 15 percent is areas where 12 to 24 
inches of the original soil material has been removed by 
erosion. 

This soil is generally not suited to farming. The poten- 
tial is low for grasses. The native vegetation is scattered 
trees and an understory of tall grasses. Tame pasture has 
been established in some areas. The erosion hazard is 
severe unless the soil is protected by a permanent plant 
cover. Bermudagrass or native vegetation that is well 
managed provides the best protection from excessive ero- 
sion. 

The potential is medium for most urban use. The slope 
and rapid percolation are limitations. Capability subclass 
Vie; Sandy Savannah range site. 

24—Konsil loamy fine sand, 0 to 3 percent slopes. 
This is a deep, well drained, nearly level to very gently 
sloping soil on broad smooth uplands. 

Typically, the plowed surface layer is pale brown, 
slightly acid loamy fine sand 8 inches thick. The subsur- 
face layer is 6 inches of pale brown, medium acid loamy 
fine sand. The upper 26 inches of the subsoil is reddish 
yellow, medium acid sandy clay loam. The lower 25 inches 
is reddish yellow, medium acid fine sandy loam. The un- 
derlying material is reddish yellow, slightly acid loamy 
fine sand. 

The organic matter content and natural fertility are 
low. Permeability and the available water capacity are 
moderate. The root zone is deep and is easily penetrated 
by roots. The shrink-swell potential is low. The soil can be 
worked throughout a wide range of moisture content. 

About 5 percent of this map unit is included areas of 
Weatherford soils. About 5 percent is areas of a soil that 
is similar to the Konsil soils but has only yellowish brown 
or brownish yellow colors in the subsoil. About 10 percent 
is areas where the surface layer has been thinned by ero- 
sion. 

The potential is medium for row crops, small grain, hay, 
and pasture. The main concerns in management are the 
moderate hazard of water erosion and soil blowing, the 
tilth, the fertility, and soil moisture. 

Ample crop residue worked lightly into the surface, 
minimum tillage, and contour tillage reduce soil losses 
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through blowing and water erosion and help to conserve 
soil moisture and maintain tilth. Cover crops or grasses 
and legumes in the crop rotation also reduce the risk of 
erosion. Crops, pasture, and hay respond favorably to ap- 
plications of fertilizer. 

The potential is high for most urban use. The soil is 
sandy, however, and has low strength. Seepage is severe 
if it is used for sewage lagoons or trench sanitary landfill. 
Capability subclass IIle; Deep Sand Savannah range site. 

25—Konsil loamy fine sand, 3 to 8 percent slopes. 
This is a deep, well drained, gently sloping and sloping 
soil on broad smooth hillsides. 

' Typically, the surface layer is dark grayish brown, 
slightly acid loamy fine sand about 6 inches thick. The 
subsurface layer is 8 inches of pale brown, slightly acid 
loamy fine sand. The subsoil is 51 inches of reddish yel- 
low, medium acid and slightly acid sandy clay loam. The 
underlying material is reddish yellow, slightly acid, mas- 
sive fine sandy loam. 

This soil is low in natural fertility and organic matter 
content. Permeability, shrink-swell potential, and the 
available water capacity are moderate. The soil ean be 
tilled throughout a wide range of moisture content. 

About 15 percent of this map unit is included areas of a 
soil similar to Konsil soil but the thickness of the surface 
layer and subsurface layer ranges from 20 to 45 inches. 
About 10 percent is areas of the similar Weatherford 
soils. 

The potential is low for row crops. It is moderate for 
small grain or pasture. The erosion hazard is severe un- 
less the soil is protected. Tame pasture grass or native 
grass is the best way to protect the soil from excessive 
erosion. If small grain or other sown crops are grown, 
high levels of crop residue should be left as a mulch and 
worked lightly into the surface layer. In some areas ru- 
noff should be diverted into terraces. Fertilization in- 
creases crop residue and forage of tame pasture grasses. 

The potential is only moderate for most urban use 
because of the low strength, sandy surface layer, the 
slopes, and the seepage problem. Capability subclass IVe; 
Deep Sand Savannah range site. 

26—Konsil and Weatherford soils, gullied. This unit 
consists of well drained, moderately permeable, very 
gently sloping to sloping soils. It occurs on uplands that 
have been gullied by water erosion. 

Gullies 6 to 60 feet wide and 3 to 20 feet deep make up 
an average of 25 percent of the acreage. The percentage, 
however, ranges from as low as 15 in some areas to as 
high as 45 in others. About 40 percent of the unit is Kon- 
sil soil, 20 percent Weatherford soil, 10 percent 
Windthorst soil, and 5 percent Stephenville soil. 

In a representative profile of the Konsil soil the surface 
layer is pale brown, slightly acid loamy fine sand 5 inches 
thick. The upper 45 inches of the subsoil is yellowish red, 
medium acid sandy clay loam. The lower 25 inches is red- 
dish yellow, medium acid fine sandy loam with a few pink 
mottles. 

Depth to bedrock is more than 60 inches. Available 
water capacity is moderate. 


In a representative profile of the Weatherford soil the 
surface layer is pale brown, slightly acid fine sandy loam 
5 inches thick. The subsoil is 43 inches of reddish yellow, 
medium acid sandy clay loam that is mottled in the lower 
part. 

Depth to bedrock ranges from 40 to 60 inches. Availa- 
ble water capacity is moderate in the upper 40 inches. 

The potential is medium for pasture and native range. 
Cultivated crops are generally not suited. 

The main concern in management is protecting these 
soils from accelerated erosion and improving fertility and 
soil structure. In most areas runoff from higher areas 
should be diverted and the banks of gullies shaped before 
grasses can be established. Fertilizing tame pasture grass 
and legumes and controlling grazing improve soil struc- 
ture and reduce the risk of erosion. 

The potential is low for most urban use. The soils have 
low strength. Most areas are sandy. Gullies should be 
shaped, smoothed, and vegetated. Capability subclass Vle; 
Eroded Sandy Savannah range site. 

27—-Lawton Variant clay loam, 3 to 5 percent ‘slopes. 
This deep, well drained, gently sloping soil is on smooth 
convex upland hillsides. Individual areas are generally 5 
to 50 acres. 

Typically, the surface layer is very dark grayish brown, 
neutral clay loam about 11 inches thick. The subsoil is 
more than 49 inches of a reddish brown, neutral to 
moderately alkaline clay. 

This soil is high in natural fertility and organic matter 
content. Permeability is moderately slow, and the availa- 
ble water capacity is high. The shrink-swell potential of 
the subsoil is high. 

About 15 to 22 percent of this map unit is included 
areas of soils that have a thinner surface layer, areas of a 
soil that has a brownish yellow lower subsoil but is other- 
wise similar to the Lawton soil, and a few intermingled 
areas of Clarita soils. 

The potential is medium for row crops and small grain. 
It is also medium for pasture and hay. 

The main concerns in management are controlling 
water erosion and maintaining soil structure and fertility. 
Terraces, contour farming, high residue crops, and cover 
crops reduce excessive erosion in cultivated areas. 
Returning crop residue helps to maintain soil structure 
and fertility. Tame pasture or native grass is the best 
way to control erosion. 

The potential is medium for most urban use. The gentle 
slopes and the high shrink-swell characteristics of the 
subsoil should be considered in developing a facility. 
Capability subclass IITe; Loamy Prairie range site. 

28—Miller silty clay. This is a nearly level, moderately 
well drained, very slowly permeable soil on flood plains. 
It is occasionally flooded. 

In a representative profile the surface layer is reddish 
brown, calcareous silty clay 24 inches thick. The next 
layer is 10 inches of brown, calcareous silty clay. The next 
19 inches is reddish brown, calcareous silty clay. The un- 
derlying material is light reddish brown, calcareous clay 
loam. 
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This soil is high in natural fertility and organic matter 
content. Permeability is very slow, and the available 
water capacity is high. The soil has good tilth but can be 
tilled within only a narrow range of moisture content. 

About 5 percent of this map unit is included areas of 
Elandeo clay loam and about 5 percent areas of Weswood 
soils. 

The potential is medium for most crops grown in the 
county. The main crops are small grain, grain sorghum, 
forage sorghum, alfalfa, and tame pasture. 

The main concerns in management are the overflow 
hazard, the soil structure, and the slow runoff. Returning 
crop residue helps to improve soil structure. Surface 
drains generally are sufficient for improving runoff. Til- 
lage should be timely and kept to a minimum. 

The urban potential of this soil is low. Flooding is an 
occasional hazard, shrink-swell potential is high, and per- 
colation is slow. Constructing flood control structures and 
designing facilities to overcome the high shrink-swell 
potential are needed. Capability subclass IIIw; Heavy 
Bottomland range site. 

29—Miller soils. These are nearly level to very gently 
sloping, moderately well drained soils that are very 
slowly permeable. They occur on flood plains that are 
subject to frequent flooding. Slopes are 0 to 2 percent. 

In a representative profile the surface layer is recent 
deposits 35 inches thick of reddish brown, calcareous silty 
clay with strata of dark reddish gray and reddish yellow. 
The next 10 inches is reddish brown, calcareous silty clay. 
Below this to a depth of 60 inches is brown, calcareous 
silty clay. 

These soils are high in natural fertility and organic 
matter content. They are moderately alkaline throughout. 
Permeability is very slow, and the available water capaci- 
ty is high. Shrink-swell potential is high. 

About 20 percent of this map unit is included areas of 
similar soils that have a clay loam surface layer and un- 
derlying layer. Also included are small areas of ponded 
water. 

The potential is medium for tame pasture. Flooding is 
too frequent for most field crops. A few areas are 
wooded. 

The main concerns in management are flooding, surface 
wetness, slow water intake, and soil structure. Tame 
pasture grasses that can withstand frequent flooding are 
most productive. Sod seeding with small grain or other 
cool season grasses and legumes extends the grazing 
season and improves forage quality. When the soil is wet, 
tillage or grazing breaks down soil structure and reduces 
the water intake. In most areas, surface drainage reduces 
wetness. 

The potential is low for most urban use. Flooding, sur- 
face wetness, and high shrink-swell potential severely 
limit the use of the soil for urban development. Special 
engineering design, major flood control measures, and 
surface drainage are needed. Capability subclass Vw; 
Heavy Bottomland range site. 


80—Normangee loam, 2 to 5 percent slopes. This is a 
gently sloping, moderately well drained soil that is very 
slowly permeable. It occurs as broad areas on smooth 
upland side slopes and ridge crests. 

In a representative profile the surface layer is dark 
grayish brown, slightly acid loam 8 inches thick. The 
upper 18 inches of the subsoil is brown, slightly acid clay 
with brownish mottles. The lower 24 inches is light yel- 
lowish brown, mildly alkaline clay with brownish mottles. 
The underlying layer is olive yellow, moderately alkaline 
clay with grayish mottles. 

This soil is moderate in natural fertility and organic 
matter content. The available water capacity is high. The 
surface layer has fair tilth when moist but is hard or very 
hard when dry. The thin surface layer and clayey subsoil 
restrict normal root development of most plants. 

About 10 percent of this map unit is included areas of 
Durant soils. About 5 percent is areas of a soil that is 
only 30 to 40 inches deep over sandstone but is otherwise 
similar to the Normangee soil. 

The potential is low for grain sorghum and small grain. 
It is medium for native pasture or tame pasture. 

The main concern in management is protecting the soil 
from erosion and maintaining or improving soil structure 
and fertility. The cropping system should provide 
adequate amounts of crop residue to improve soil struc- 
ture and water intake. Fertilization helps to produce the 
maximum residue needed for controlling excessive water 
erosion. Row crops should be avoided to prevent exces- 
sive soil losses. Terraces, waterways, and contour farming 
help in protecting the soil. An adequate cover of tame 
pasture or native grass is the best way to reduce soil ero- 
sion. 

The urban potential of this soil is moderate to high. The 
chief limitations are the slow percolation rates and the 
high shrink-swell characteristics of the subsoil. Most 
urban facilities can be designed to overcome these limita- 
tions. Capability subclass IVe; Claypan Prairie range site. 

31—Normangee loam, 2 to 5 percent slopes, eroded. 
This is a very gently sloping or gently sloping, moderate- 
ly well drained soil that is very slowly permeable. It oc- 
eurs as broad areas on smooth upland side slopes. 

Part of the original surface layer has been removed by 
erosion from about 60 percent of the area. In about 20 
percent, the surface layer and upper part of the subsoil 
have been mixed by tillage. Rills and shallow gullies are 
common throughout the area. 

In a representative profile the surface layer is 6 inches 
of grayish brown, slightly acid loam. The upper 21 inches 
of the subsoil is brown, medium acid clay with reddish 
mottles. The lower 28 inches is brown, moderately al- 
kaline clay with brownish mottles. The underlying layer is 
brownish yellow, moderately alkaline clay with grayish 
mottles (fig. 4). 

This soil is generally low in natural fertility and organic 
matter content. The available water capacity is high. Tilth 
is fair to poor. The surface layer is very hard or hard 
when dry. The dense subsoil severely limits root develop- 
ment. 
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About 10 percent of this map unit is included areas of 
Durant and Renfrow soils. About 20 percent is shallow 
gullies and other areas where the subsoil has been ex- 
posed by erosion. 

This soil is used mainly for tame pasture, native 
grasses, small grain, grain sorghum, and forage sorghum. 
The potential is low for crops. 

The main concern in management is protecting the soil 
from accelerated erosion and maintaining or improving 
fertility and soil structure. Small grain in the cropping 
system and adequate amounts of fertilizer in order to 
produce maximum residue help to control water erosion. 
Returning ample residue improves soil structure and 
water intake. Row crops should be avoided to prevent ex- 
cessive loss of soil. Terraces, waterways, and contour 
farming are additional practices that protect the soil. 
Tame pasture grasses and legumes and additions of fertil- 
izer are the best ways to reduce the risk of soil erosion. 

The potential is low for most urban use. Slow percola- 
tion, thin layers of topsoil, and high shrink-swell potential 
in the subsoil are the most serious limitations for commu- 
nity development. Capability subclass I[Ve; Claypan 
Prairie range site. 

32—Normangee clay loam, 2 to 5 percent slopes, 
severely eroded. This is a deep, very gently sloping to 
gently sloping, moderately well drained soil that is very 
slowly permeable. It is on uplands. 

Part of the original surface layer has been removed by 
erosion from about 35 percent of the unit. In about 25 
percent, the surface layer and upper part of the subsoil 
have been mixed by tillage. Gullies caused by water ero- 
sion are common. In about 25 percent of the unit the gul- 
lies are 8 feet to 35 feet wide and 1 foot to 2 feet deep. In 
about 15 percent, they are 3 feet to 6 feet deep. 

In a representative profile the surface layer is 6 inches 
of brown, medium acid clay loam. The upper 6 inches of 
the subsoil is brown, slightly acid clay. The lower 42 
inches is brownish yellow and reddish yellow, moderately 
alkaline clay. 

This soil is low in natural fertility and organic matter 
content. The available water capacity is high. The dense 
clayey subsoil severely limits root development of most 
plants. The thin surface layer is crusty and hard or very 
hard when dry. 

About 10 percent of this map unit is included areas of 
Durant and Renfrow soils. About 5 percent is areas of 
Chickasha soils. 

This soil is generally no longer suited to cultivated 
crops. It is used mostly for tame pasture or native 
grasses. The potential is low for grasses. 

The main concern in management is protecting the soil 
from accelerated erosion and improving fertility and soil 
structure. Fertilizing tame pasture and legumes for max- 
imum residue helps to reduce the risk of further erosion. 
Runoff from higher areas should be diverted and banks 
of gullies shaped before establishing a permanent cover. 

The potential is low to moderate for most urban use. 
The main limitations are gullied areas, slow percolation, 


high shrink-swell potential in the subsoil, and in much of 
the area, little or no topsoil. Most community facilities can 
be designed to overcome these limitations. Capability sub- 
class VIe; Eroded Prairie range site. 

33—Oil-Waste land. Oil-waste land consists of areas of 
accumulated liquid wastes, principally oil and saltwater. It 
is in most parts of the county that have oil and gas 
production. Areas range from about 5 acres up to 80 
acres. Slopes are mostly 0 to 8 percent. Surface runoff is 
rapid, and erosion is a severe hazard. 

Oil-waste land is unsuitable for farming. Some of it 
could be reclaimed, but the cost would be high. Diverting 
surface drainage from higher areas would be necessary. 
Rainwater could be impounded on the surface to help 
leach out soluble salts. A mulch of hay or straw would 
reduce evaporation and thus prevent the accumulation of 
salts on the surface. 

Little vegetation grows on these areas. Salt-tolerant 
pasture plants could be grown if seeded in the middle of 
the rainy season, when the salt accumulation on the sur- 
face is reduced. 

The urban potential is very low. Overcoming the high 
susceptibility to erosion and the corrosive effect of the 
salts is difficult. Smoothing, grading, and protection from 
overhead water are needed in most areas. Topsoil from 
nonaffected areas can then be spread on the surface and 
vegetation established. Capability subclass VIIIs; not as- 
signed a range site. 

34—Pits. Pits are mostly in areas of Kiti, Woodford, 
and Chigley soils, where fragments of limestone, chert, 
and sandstone have been excavated. A small acreage also 
occurs in the sandy and loamy areas of Yahola and 
Konawa soils, which provide base material for building 
roads, foundations, and similar structures. 

The areas of Pits range from about 5 acres to 70 acres 
and are a few feet to 40 feet deep. They are of limited 
use for farming. Some support sparse to moderate 
amounts of vegetation and can be lightly grazed or used 
as wildlife habitat. Some contain water. 

Pits are generally not suited to urban development. 
They are subject to flooding. Steep sides are common. 
Not assigned to a capability subclass or range site. 

35—Pulaski fine sandy loam. This is a nearly level, 
well drained soil that is moderately rapidly permeable. It 
occurs as smooth narrow areas on flood plains that are oc- 
casionally flooded. 

In a representative profile the surface layer is 8 inches 
of light grayish brown, medium acid fine sandy loam. The 
next 16 inches is reddish brown, medium acid fine sandy 
loam. The underlying layer is reddish yellow, medium acid 
fine sandy loam. 

This soil is moderate in natural fertility and organic 
matter content. It has fair tilth and can be worked 
throughout a wide range of moisture content. The availa- 
ble water capacity is moderate. The water table is below 
6 feet. 

About 10 percent of this map unit is included areas of 
Bunyan soils, about 5 percent areas of Tullahassee soils, 
and 3 percent areas of Kemp soils. 
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The potential is high for crops. The soil is used mainly 
for tame pasture, peanuts, small grain, forage sorghum, 
and native grasses. It is suited to most crops commonly 
grown in the county. 

The main concerns in management are flooding and 
maintaining soil structure. A heavy residue of crops or 
grasses is needed to protect the soil from excessive loss 
during periods of flooding. Well managed tame pasture or 
woodland provides the best protection. Returning crop 
residue and minimum tillage contribute to good soil struc- 
ture and intake of water. 

The urban potential of this soil is very low and is large- 
ly limited by occasional flooding. Major flood control mea- 
sures are needed. Capability subclass IIw; Loamy Bot- 
tomland range site. : 

36—Pulaski and Bunyan soils. This unit consists of 
well drained, moderately rapidly permeable soils. These 
are nearly level to very gently sloping soils on flood 
plains that are subject to frequent flooding. 

About 40 percent of this map unit is areas of Pulaski 
soil, 30 percent Bunyan soil, about 15 percent areas of 
Tullahassee and Kemp soils, about 10 percent areas of 
Elandeo soil, and about 5 percent active stream channels 
or abandoned channels. 

In a representative profile of the the Pulaski soil the 
surface layer is light brown, medium acid fine sandy loam 
20 inches thick. The next 10 inches is light reddish brown, 
slightly acid fine sandy loam. The underlying material is 
reddish brown, slightly acid loam. 

The available water capacity is moderate. Natural fer- 
tility and organic matter content are moderate. 

In a representative profile of the Bunyan soil the sur- 
face layer is yellowish brown, neutral fine sandy loam 24 
inches thick. The next 9 inches is brown, moderately al- 
kaline clay loam. Below this layer is brown, moderately 
alkaline clay loam stratified with fine sandy loam. 

The available water capacity is moderate or high. Natu- 
ral fertility and organic matter content are moderate. 

The potential is high for grasses and trees. The soils 
are used mainly for native grasses and tame pastures. 
They are not generally suitable for cultivation. A con- 
siderable acreage is wooded. 

The main concern in management is the frequent flood- 
ing. These soils produce good quality hardwoods where 
trees are thinned, weeded, and selectively harvested. 
Pecan production is generally dependable under good 
management. Fertilizing and proper grazing of tame 
pasture are desirable practices to help control the erosion 
caused by flooding. Brush control is needed to obtain high 
forage yields. 

The potential is very low for most urban use. The 
frequent flooding severely limits urban use. Because this 
unit is dissected by drainageways, extensive engineering 
and flood control measures are needed. Capability sub- 
class Vw; Loamy Bottomland range site. 

37—Renfrow silt loam, 1 to 3 percent slopes. This is a 
deep, well drained, very gently sloping soil on uplands. 
Slopes are smooth and convex. 


Typically, the surface layer is reddish brown, slightly 
acid silt loam about 8 inches thick. The upper 4 inches of 
the subsoil is reddish brown, slightly acid clay loam. The 
lower part is reddish brown and red, mildly alkaline and 
moderately alkaline clay to a depth of 65 inches or more. 

This soil is high in natural fertility and organic matter 
content. Permeability is very slow, and the available 
water capacity is high. Tilth is moderate. 

About 25 percent of this map unit is included areas of 
soils that have more yellowish colors in the subsoil and 
areas of soils that have a surface layer and subsoil 40 to 
60 inches thick but are otherwise similar to this Renfrow 
soil. 

The potential is medium for row crops, small grain, hay, 
and pasture. Tilth can be maintained by returning crop 
residue to the soil. Erosion is a moderate hazard if cul- 
tivated crops are grown. Terraces, minimum tillage, high 
residue crops, and cover crops reduce runoff and help in 
erosion control. 

The potential is medium to high for most urban use. 
Engineering design is needed to overcome the slow per- 
colation rate and the high shrink-swell potential. Capabili- 
ty subclass IIIe; Claypan Prairie range site. 

38—Renfrow silt loam, 3 to 5 percent slopes. This is a 
deep, well drained, gently sloping soil on uplands. Slopes 
are smooth and convex. 

Typically, the surface layer is dark grayish brown, 
neutral silt loam about 11 inches thick. The upper few 
inches of the subsoil is reddish brown, neutral clay loam. 
The lower part to a depth of 60 inches or more is yel- 
lowish red and reddish brown, moderately alkaline clay. 

This soil is high in natural fertility and organic matter 
content. Permeability is very slow, and the available 
water capacity is high. 

About 25 percent of this map unit is included areas of 
soils that are similar to this Renfrow soil but have a sur- 
face layer and subsoil 40 to 60 inches thick, a brown or 
yellowish brown subsoil, or a dark colored surface layer 
less than 10 inches thick. These included soils oceur as in- 
termingled areas of less than 5 acres within larger areas 
of Renfrow soils. 

The potential is low for field crops. The soil is used 
mostly for tame pasture, small grain, and native range. 

The main concerns in management are protecting the 
soil from erosion and maintaining soil structure and fer- 
tility. Row crops are generally not grown. If they are 
grown, terraces, contour farming, high levels of crop 
residue, and minimum tillage help to control excessive 
erosion. Tame pastures or native grasses are the best 
protection against erosion. Most crops respond to fer- 
tilization. 

The urban potential is generally medium. The high 
shrink-swell potential of the subsoil and moderate slopes 
are factors to be considered in developing facilities. Capa- 
bility subclass [Ve; Claypan Prairie range site. 

39—Scullin-Kiti complex, 1 to 8 percent slopes. This 
unit consists of well drained, moderately permeable and 
moderately slowly permeable soils. These soils occur as 
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narrow to wide, smooth to gently undulating areas on the 
crests and sides of upland ridges. 

About 50 percent of this map unit is Scullin soil, 25 per- 
cent Kiti soil, 12 percent the Lawton Variant, 10 percent 
Heiden soils, and about 3 percent limestone outcrop. 

In a representative profile of the Scullin soil the sur- 
face layer is grayish brown, slightly acid clay loam 11 
inches thick. The upper 7 inches of the subsoil is reddish 
brown, slightly acid clay loam. The next 10 inches is red- 
dish brown, slightly acid clay. The lower 6 inches is red- 
dish brown, moderately alkaline flaggy clay. Below this is 
hard fractured limestone. 

Depth to limestone is 20 to 40 inches. Available water 
capacity is medium. 

In a representative profile of the Kiti soil the surface 
layer is grayish brown, mildly alkaline channery silty clay 
loam 7 inches thick. The subsurface layer is grayish 
brown, mildly alkaline flaggy silty clay loam 10 inches 
thick. The underlying material is highly fractured hard 
limestone. 

Depth to bedrock ranges from 4 to 20 inches. The 
available water capacity is low. 

The potential is medium for grasses. This unit, how- 
ever, is used mainly for grazing. A few areas have been 
established in tame pasture. 

The main concerns in managing tame pasture are the 
shallowness of the soil over rock and the scattered rock 
outcrop. The quality of native grass can be maintained or 
improved by proper grazing, protecting the pasture from 
fire, and controlling weeds and scattered brush. Fertiliz- 
ing tame pasture increases production and improves the 
quality of grass. A few areas are too rocky for establish- 
ing tame pasture. This unit is generally not suitable for 
cultivation. 

The potential is low to medium for most urban use 
because the Kiti soil is shallow over rock and the Scullin 
soil is only moderately deep. Additional limitations in the 
Scullin soil are the moderate to high shrink-swell poten- 
tial and the slow percolation rate. Capability subclass 
Vie; Scullin soil in Loamy Prairie range site, Kiti soil in 
Edgerock range site. 

40—Steedman clay loam, 5 to 20 percent slopes. This 
is a moderately deep, sloping to moderately steep, 
moderately well drained soil that is slowly permeable. It 
occurs on smooth, rolling upland hillsides. 

In a representative profile the surface layer is grayish 
brown, neutral clay loam 4 inches thick. The upper 7 
inches of the subsoil is brown, slightly acid clay. The next 
14 inches is olive, neutral clay. The lower 11 inches is pale 
olive, moderately alkaline clay. The underlying material is 
laminated layers of shale and shaly clay. 

This soil is low in fertility and organic matter content. 
The available water capacity is medium. Depth to bedrock 
or shale or shaly clay is 20 to 40 inches. 

About 15 percent of this map unit is included areas of 
soils that are 40 to 60 inches deep but are otherwise 
similar to this Steedman soil. About 5 percent is areas of 
Heiden soils, and about 5 percent is areas of soils that 


have a thicker surface layer but are otherwise similar to 
this soil. There are also small areas of Rock outcrop. 

The potential is low for grasses. This soil, however, is 
used mostly for native range or tame pasture. The quality 
of grasses can be maintained or improved by using suita- 
ble grazing practices, providing protection from fire, and 
controlling brush and weeds. 

The potential is low to medium for most urban use. The 
moderate depth, high shrink-swell potential, slow percola- 
tion, and strong slopes are features that are difficult to 
overcome for some urban facilities. Capability subclass 
Vie; Loamy Prairie range site. ; 

41—-Stephenville-Darnell complex, 2 to 8 percent 
slopes. This unit consists of the well drained, moderately 
permeable Stephenville soil and the well drained, 
moderately rapidly permeable Darnell soil. These very 
gently sloping to sloping soils are on upland ridge crests. 

The unit is in a mixed pattern of 55 percent Stephen- 
ville soil, 20 percent Darnell soil, 10 percent Windthorst 
soil, and 5 percent Weatherford soil. 

In a representative profile of the Stephenville soil the 
surface layer is brown, slightly acid fine sandy loam 6 
inches thick. The subsurface layer is pale brown, slightly 
acid fine sandy loam 6 inches thick. The upper 8 inches of 
the subsoil is reddish brown, medium acid sandy clay 
loam. The lower 5 inches is reddish brown, medium acid 
gravelly sandy clay loam. The underlying material is soft 
rippable sandstone. 

Depth to sandstone is 20 to 40 inches. The available 
water capacity between depths of 20 and 40 inches is low 
to medium. 

In a representative profile of the Darnell soil the sur- 
face layer is brown, slightly acid fine sandy loam 6 inches 
thick. The subsoil to a depth of 13 inches is reddish 
brown, slightly acid loam. The underlying material is a 
rippable sandstone similar in color and reaction to the 
subsoil (fig. 5). 

Depth to sandstone ranges from 10 to 20 inches. The 
available water capacity is low. 

About 10 percent of this map unit is included areas of 
soils that are similar to the Darnell soil in thickness but 
have a sandy clay or sandy clay loam subsoil. Also in- 
cluded are small areas of rock outcrop. 

The soils in this unit are low in natural fertility and or- 
ganic matter content. The surface layer is medium acid or 
slightly acid unless limed. The shrink-swell potential is 
low. 

The soils in this unit are mainly used for native grass 
and tame pasture. They also support some hardwoods. 
The potential is only medium for grass. 

The main concerns in management are slope and ero- 
sion and the shallowness over sandstone of the Darnell 
soil. This unit is not generally suitable for cultivation. The 
quality of native grass can be maintained or improved by 
proper grazing, controlling brush, and protecting the 
pasture from fire. Fertilizing tame pasture increases 
production, improves the quality of the grass, and pro- 
tects the soil from eroding. The shallowness and the rock 
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outcrop limit the use of certain types of machinery in 
managing tame pasture. 

The potential is low or medium for most urban use 
because the soils are shallow and only moderately deep 
over bedrock. Capability subclass VIe; Stephenville soil in 
Sandy Savannah range site, Darnell soil in Shallow Savan- 
nah range site. 

42—Tamford-Grainola complex, 5 to 12 percent 
slopes. This unit consists of well drained, very slowly and 
slowly permeable soils. These sloping to strongly sloping 
soils occur on the crests and sides of ridges on uplands. 

The unit is about 40 percent Tamford soil, which is 
mostly on foot slopes and side slopes; 30 percent Grainola 
soil, which is on ridge crests and the upper part of side 
slopes; 20 percent soils that are similar to the Tamford 
soil but have a darker colored surface layer; and 5 per- 
cent soils that are similar to the Grainola soil but have a 
thicker dark brown surface layer. 

In a representative profile of the Tamford soil the sur- 
face layer is reddish gray, slightly acid clay loam 6 inches 
thick. 

The subsoil to a depth of 54 inches is reddish brown, 
moderately alkaline clay. It is caleareous in the lower 
part. The underlying material is red, moderately alkaline, 
massive clay. 

The soil is 40 to 60 inches deep. The available water 
capacity is high. Natural fertility and organic matter con- 
tent are moderate. 

In a representative profile of the Grainola soil the sur- 
face layer is reddish brown, moderately alkaline clay loam 
3 inches thick. The subsoil to a depth of 32 inches is red- 
dish brown and weak red, moderately alkaline clay. The 
underlying material is massive, calcareous clay (fig. 6). 

This soil is 20 to 40 inches deep. The available water 
capacity is moderate. Natural fertility is moderate, and 
organic matter content is low. The upper part of the soil 
is mildly or moderately alkaline. The shrink-swell poten- 
tial is high. 

About 5 percent of this map unit is included areas of 
soils that are less than 20 inches deep but are otherwise 
similar to the Grainola soil. Also included are small areas 
of Rock outcrop. 

The potential is low for grass, but the soils are used 
mainly for native grass. A few areas are in tame pasture. 

The main concerns in management are slopes, hazard of 
erosion, droughtiness, and maintaining soil structure and 
fertility. This complex is not generally suitable for cul- 
tivation. The quality of native grass can usually be im- 
proved by proper grazing, controlling weeds, and protect- 
ing pasture from fire. Fertilizing tame pasture increases 
the amount of forage, improves the quality of grass, and 
protects the soil from eroding. 

The potential is low or moderate for most urban use. 
The main limitations are high shrink-swell potential, 
strong slopes, and intermingled areas of shallow to 
moderately deep soils. Capability subclass VIe; Tamford 
soil in Redclay Prairie range site, Grainola soil in Shallow 
Prairie range site. 


43—Watonga silty clay. This deep, moderately well 
drained, nearly level soil occurs as broad smooth areas on 
flood plains near large streams. It is occasionally flooded. 

Typically, the surface layer is dark gray silty clay about 
24 inches thick. The next 31 inches is dark grayish brown 
silty clay. Below this layer is brown silty clay. 

This soil is high in natural fertility and organic matter 
content. It is neutral to moderately alkaline in the upper 
part. Permeability is very slow, and the available water 
capacity is high. The soil has fair tilth but can be tilled 
within only a narrow range of moisture content. 

About 15 percent of this map unit is included areas of 
intermingled soils that have more reddish colors at depths 
of 20 to 40 inches and areas of soils that are similar to 
this soil but have thin strata of loam or clay loam in the 
upper 40 inches. About 10 percent is included areas of 
Bergstrom clay loam. 

The potential is medium for row crops, small grain, 
pasture, and hay. The potential is limited because of til- 
lage and problems caused by flooding and surface 
drainage. Tilth can be maintained by returning crop 
residue to the soil. Surface drainage improves runoff dur- 
ing periods of high rainfall. 

The potential is very low for urban use. The soil is 
severely limited by the occasional flood hazard. Other 
problems are the high shrink-swell potential and the slow 
percolation rate. Capability subclass IIIw; Heavy Bottom- 
land range site. 

44—Weatherford fine sandy loam, 1 to 3 percent 
slopes. This deep, well drained, very gently sloping soil 
occurs as narrow to wide areas on ridgetops. Slopes are 
smooth and convex. 

Typically, the surface layer is grayish brown, slightly 
acid fine sandy loam about 6 inches thick. The subsurface 
layer is pale brown, slightly acid fine sandy loam about 2 
inches thick. The subsoil to a depth of 50 inches is yel- 
lowish red and reddish yellow, medium acid sandy clay 
loam. The underlying material is soft sandstone. 

In most areas natural fertility and organie matter con- 
tent are low. Permeability is moderate, and the available 
water capacity is moderate. This soil can be easily worked 
throughout a wide range of moisture content. 

About 10 percent of this map unit is included areas of 
Windthorst soils, about 10 percent Stephenville soils, and 
about 10 percent soils that have a yellowish brown or 
brownish yellow subsoil but are otherwise similar to 
Weatherford soils. 

This soil is well suited to row crops and small grain. Its 
potential is high, and high yields can be obtained. The 
potential is also high for pasture and hay. 

Tilth can be maintained by returning crop residue to 
the soil. Erosion is a hazard if cultivated crops are grown. 
Minimum tillage, contour tillage, cover crops, and terraces 
reduce runoff and the risk of erosion. Tame pasture 
grasses provide the best protection against soil erosion. 
Fertilization is needed for high yields and maximum crop 
residue. 
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The potential is high for most urban use. The 40- to 60- 
inch depth over bedrock is a limitation for some urban 
use. Capability subclass Ile; Sandy Savannah range site. 

45—Weatherford fine sandy loam, 3 to 5 percent 
slopes. This is a gently sloping, well drained soil that is 
moderately permeable. It oceurs as broad smooth areas of 
upland ridge crests and side slopes. 

In a representative profile the surface layer is grayish 
brown, neutral fine sandy loam 5 inches thick. The sub- 
surface layer is 6 inches of light yellowish brown, slightly 
acid fine sandy loam. The upper 26 inches of the subsoil is 
yellowish red, neutral sandy clay loam. The lower 7 inches 
is reddish yellow, slightly acid fine sandy loam. The un- 
derlying layer is reddish yellow, slightly acid soft sand- 
stone. 

Depth to bedrock is 40 to 60 inches. Permeability is 
moderate. The available water capacity is medium. The 
soil is medium acid to neutral in the upper part. It has 
good tilth, is easily worked, and has a deep root zone. 

About 10 percent of the acreage is included areas of 
Stephenville fine sandy loam and about 5 percent is areas 
of Windthorst fine sandy loam. 

The potential is medium for field crops and high for 
grasses. Tame pasture, native range, peanuts, grain 
sorghum, and small grain are the main crops. 

Controlling erosion and maintaining fertility and soil 
structure are the main management problems. Terraces, 
contour farming, and erop residue are needed to control 
erosion when crops are grown. Crop residue returned to 
the soil and minimum tillage are essential. Rowcropping 
should be avoided unless small grain is predominant in 
the rotation to protect the soil from water erosion. Addi- 
tion of fertilizer on pasture grasses and legumes or native 
grass is the best way to protect the soil from eroding. 

The potential is high for most urban use. For facilities 
that require excavations, the rippable sandstone at depths 
of 40 to 60 inches must be considered. Capability subclass 
IIIe; Sandy Savannah range site. 

46—Weatherford fine sandy loam, 2 to 5 percent 
slopes, eroded. This deep, well drained, very gently slop- 
ing or gently sloping, eroded soil is on smooth convex 
ridgetops and hillsides. 

Erosion has removed 50 to 85 percent of the original 
surface layer from about 60 percent of the map unit. 
Shallow rills and a few deep gullies make up about 25 to 
50 percent of the acreage. 

Typically, the plow layer is reddish brown, slightly acid 
fine sandy loam about 4 inches thick. The subsoil is red, 
slightly acid and neutral sandy clay loam that extends to 
about 58 inches. The underlying material is a soft weakly 
cemented sandstone. 

This soil is low in natural fertility and organic matter 
content. It has fair tilth, is moderately permeable, and has 
medium available water capacity. 

About 10 percent of this map unit is included areas of 
Stephenville soils, 5 percent Windthorst soils, 5 percent 
Konsil soils, and about 5 percent areas of soils that have a 
yellowish brown or brownish yellow subsoil but are other- 
wise similar to Weatherford soil. 


The potential is low for row crops. It is medium for 
small grain or hay and pasture. 

Erosion is a hazard if crops are grown. Intensive use of 
crop residue, cover crops or grasses or legumes in the 
crop rotation, terraces, and contour tillage reduce erosion 
losses. Tame pasture grasses can prevent excessive ero- 
sion. Applying adequate amounts of fertilizers increases 
crop residue and improves the soil cover when tame 
pasture grasses are grown. 

The potential is high for most urban use. The 40- to 60- 
inch depth to bedrock requires additional design for sani- 
tary facilities. Capability subclass IITe; Sandy Savannah 
range site. 

47—Weatherford-Duffau complex, 3 to 8 percent 
slopes. This unit is 45 percent Weatherford soil and 30 
percent Duffau soil. These are well drained, moderately 
permeable, gently sloping and sloping soils on the side 
slopes of uplands. They occur in a mixed pattern. The 
Weatherford soil is mostly on the upper parts of side 
slopes, and the Duffau soil is on the lower parts, or foot 
slopes. 

In a representative profile of the Weatherford soil the 
surface layer is brown, slightly acid fine sandy loam 6 
inches thick. The subsurface layer is 5 inches of pale 
brown, slightly acid fine sandy loam. The subsoil to a 
depth of 56 inches is yellowish red and reddish yellow, 
slightly acid sandy clay loam. The underlying layer is 
weakly cemented sandstone. 

Depth to sandstone is 40 to 60 inches. The available 
water capacity is medium to a depth of 40 inches. 

In a representative profile of the Duffau soil the sur- 
face layer is brown, slightly acid fine sandy loam 9 inches 
thick. The subsurface layer is 6 inches of pale brown, 
slightly acid fine sandy loam. The upper 17 inches of the 
subsoil is yellowish red, mildly alkaline sandy clay loam. 
The next 12 inches is yellowish red, neutral sandy clay 
loam with a few reddish brown mottles. The lower 22 
inches is reddish yellow, slightly acid sandy clay loam 
with common pink and red mottles. The underlying 
material is weakly consolidated sandstone. 

Depth to sandstone is 60 to about 80 inches. The availa- 
ble water capacity is medium to a depth of 40 inches. The 
soil is low in natural fertility and organic matter content. 
It has fair tilth, is easily worked, and has a deep root 
zone. 

About 10 percent of this map unit is included areas of 
Stephenville soils, 10 percent soils that are similar to 
Weatherford soil but have grayish mottles, and 5 percent 
areas of Windthorst soils. 

The potential is low for small grain and is medium for 
native grasses and tame pasture. The soils support low 
quality hardwoods and in some areas an understory of na- 
tive grasses. 

The main concerns in management are the slope, the 
hazard of erosion, the structure, and the fertility. Con- 
trolling brush is an additional concern. A cropping system 
that provides mostly small grain and adequate amounts of 
fertilizer is needed to control water erosion. Row crops 
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should be avoided. Terraces, waterways, and contour 
farming are additional practices that protect the soil from 
eroding. Managing native grasses or tame pasture grasses 
with additions of fertilizer is the best way to reduce soil 
erosion. 

The potential is medium or high for most urban use. 
The limiting factors for some uses are the slopes of 3 to 8 
percent and the rippable sandstone bedrock at 40 to 60 
inches in the Weatherford soil. Capability subclass I[Ve; 
Sandy Savannah range site. 

48—Weswood silt loam. This is a deep, nearly level, 
well drained soil that is moderately permeable. It occurs 
on flood plains as narrow to wide areas along streams. It 
is oceasionally flooded. 

In a representative profile the surface layer is light 
brown, moderately alkaline silt loam 6 inches thick. Below 
this to a depth of 80 inches or more is light brown, 
stratified, moderately alkaline silt loam. 

The soil is 80 to 60 inches thick. It is high in natural 
fertility and has moderate organic matter content. The 
available water capacity of the upper 40 inches is high. 

About 5 percent of this map unit is included areas of 
soils that have a dark brown surface layer but are other- 
wise similar to the Weswood soil. About 5 percent is 
areas of soils that are similar but have a more sandy sur- 
face layer and underlying layers. 

The potential is high for most commonly grown crops. 
The main crops are small grain, alfalfa, forage sorghum, 
and tame pasture. 

Management is needed to maintain fertility and soil 
structure. Flooding is a hazard in most years. Cropping 
systems should provide adequate amounts of residue. Ex- 
cessive tillage should be avoided. 

The potential is very low for urban development 
because of the occasional flood hazard. Major flood control 
measures are needed. Capability subclass IIw; Loamy 
Bottomland range site. 

49— Wilson silt loam, 0 to 1 percent slopes. This deep, 
somewhat poorly drained, nearly level soil is on broad 
smooth upland prairies. 

Typically, the surface layer is gray, medium acid silt 
loam about 8 inches thick. The upper 18 inches of the sub- 
soil is very dark gray, neutral silty clay. The next 26 
inches is grayish brown, moderately alkaline silty clay. 
The lower 54 inches is reddish yellow, moderately alkaline 
clay with grayish and yellowish mottles. 

This soil is moderate in natural fertility and organic 
matter content. Permeability is very slow. The surface 
layer is massive and hard when dry. The available water 
capacity is high. The clayey subsoil is not readily 
penetrated by plant roots. 

About 10 percent of this map unit is included areas of 
soils that are similar to this Wilson soil but have a light 
colored subsurface layer only 1 to 3 inches thick. About 5 
percent is included areas of Renfrow soils and 5 percent 
Durant soils. 

The potential is -high for row crops, small grain, 
pasture, and hay. The surface layer tends to become mas- 


sive and hard when dry. Tilth is improved when high 
levels of crop residue are returned to the soil. Minimum 
tillage and timely tillage help maintain tilth and reduce 
compaction. In some areas terraces are needed to help 
remove excess surface water during periods of high rain- 
fall. 

The potential is medium for most urban use. The high 
shrink-swell factor, surface drainage, and surface wetness 
in spring and fall can limit some urban uses unless facili- 
ties are designed to overcome those limitations. Capabili- 
ty subclass IIs; Claypan Prairie range site. 

50—Wilson silt loam, 1 to 3 percent slopes. This is a 
very gently sloping, somewhat poorly drained, very 
slowly permeable soil. It occurs as broad areas on the 
smooth sides and crests of upland ridges. 

In a representative profile the surface layer is dark 
grayish brown, medium acid silt loam 8 inches thick. The 
upper 20 inches of the subsoil is dark gray, slightly acid 
clay. The next 14 inches is grayish brown, neutral clay. 
The lower 18 inches is brown, moderately alkaline clay 
with grayish brown mottles (fig. 7). 

This soil is moderate in natural fertility and organic 
matter content. Permeability is very slow. Available 
water capacity is high. Shallowness over the dense clay 
subsoil limits the normal root development of most crops. 
The surface layer is massive and very hard when dry. 

About 10 percent of this map unit is included areas of 
Normangee soils. and 5 percent areas of Durant soils. 

This soil is used for grain sorghum or forage sorghum, 
small grain, tame pasture, and native range. The potential 
is medium for field crops and grasses. 

Management is needed to maintain fertility and soil 
structure and to control the loss of soil through erosion. 
The cropping system should provide adequate amounts of 
residue. The risk of erosion can be reduced by contour 
farming, terraces, and crop residue. A plant cover is 
needed in winter and spring. Fertilization increases. plant 
growth and provides additional crop residue. Terraces, 
contour farming, and cover crops are especially needed 
where row crops are grown. 

The potential is medium for most urban use. The chief 
limitations are the high shrink-swell potential and the 
slow percolation rate. Capability subclass IIITe; Claypan 
Prairie range site. 

51—Windthorst fine sandy loam, 1 to 3 percent 
slopes. This is a deep, very gently sloping, moderately 
well drained soil that is moderately slowly permeable. It 
occurs as broad smooth areas on upland ridge crests. 

In a representative profile the surface layer is grayish 
brown, slightly acid fine sandy loam 5 inches thick. The 
subsurface layer is 6 inches of very pale brown, medium 
acid fine sandy loam. The upper 14 inches of the subsoil is 
reddish brown, medium acid clay. The next 9 inches is 
light yellowish brown, mildly alkaline clay with a few 
brownish yellow mottles. The lower 20 inches is brownish 
yellow, moderately alkaline clay with common pale brown 
mottles. The underlying material is brownish yellow, 
moderately alkaline sandy clay. 
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This soil is generally low in natural fertility and organic 
matter content. The available water capacity is medium 
or high. 

About 5 percent of this map unit is included areas of 
soils that are brown or yellowish brown in the upper part 
of the subsoil but are otherwise similar to the Windthorst 
soil. About 5 percent is areas of soils that are similar to 


the Windthorst soil but are sandy clay loam in the upper 
part of the subsoil. 

This soil is used for tame pasture, small grain, forage 
sorghum, grain sorghum, and native grasses. The poten- 
tial is high for field crops and grasses. 

Management is needed to maintain fertility and soil 
structure and to control the loss of soil through water 
erosion. A cropping system that provides adequate 
amounts of residue is needed. The risk of erosion can be 
reduced by using contour farming and terraces and by 
managing crop residue. A plant cover or crop residue is 
needed in fall and spring to keep the soil from eroding. 
Fertilization increases plant growth and provides addi- 
tional crop residue. Terraces, contour farming, and cover 
crops are especially needed where row crops are grown. 
Excessive tillage should be avoided. 

The potential is medium or high for most urban use. 
The main limitations are the moderate or high shrink- 
swell potential in the subsoil, the slow percolation rate, 
and the low strength. Most facilities can be designed to 
overcome these limitations. Capability subclass Ile; Sandy 
Savannah range site. 

52—Windthorst fine sandy loam, 3 to 5 percent 
slopes. This is a deep, gently sloping, moderately well 
drained soil that is moderately slowly permeable. It oc- 
curs as narrow to wide, smooth, convex areas on upland 
hillsides. 

In a representative profile the surface layer is brown, 
medium acid fine sandy loam about 3 inches thick. The 
subsurface layer is light brown, medium acid fine sandy 
loam about 4 inches thick. The upper 13 inches of the sub- 


soil is reddish brown, medium.acid sandy clay. The next. 


19 inches is light yellowish brown, neutral clay. The lower 
15 inches is very pale brown, moderately alkaline sandy 
elay with brownish gray mottles. The underlying material 
is soft shale interbedded with sandstone. 

This soil is generally low in natural fertility and organic 
matter content. The available water capacity is high. 

About. 25 percent of this map unit is included areas of 
similar soils that are slightly more acid in the lower part 
of the solum. About 10 percent is areas of soils that have 
only 3 to 5 inches of sandy clay loam in the upper part of 
the subsoil but are otherwise similar to this soil. 

The potential is low for row crops. It is medium for 
small grain, hay, and pasture. 

Tilth can be maintained by returning crop residue to 
the soil. The erosion hazard is moderate if cultivated 
crops are grown. Terraces, contour farming, minimum til- 
lage, and residue management are ways to help reduce 
runoff and the risk of erosion. Fertilization produces 
higher yields of most crops. 


The potential is medium or high for most urban facili- 
ties. The chief limitations are the moderate to high 
shrink-swell potential of the subsoil, the low strength, and 
the slow percolation rate. Capability subclass IIIe; Sandy 
Savannah range site. 

53—Windthorst fine sandy loam, 2 to 5 percent 
slopes, eroded. This is a deep, very gently sloping to 
gently sloping, moderately well drained soil that is 
moderately slowly permeable and moderately eroded. It 
occurs as narrow to wide, smooth convex areas on 
uplands. 

Shallow gullies and a few deep gullies have formed. In 
most areas erosion has removed 30 to 75 percent of the 
original surface layer. In about 25 percent of the areas, 
the subsoil is exposed. 

In a representative profile the plow layer is pale 
brown, slightly acid fine sandy loam about 5 inches thick. 
The upper 21 inches of the subsoil is yellowish red, medi- 
um acid sandy clay. The next 12 inches is reddish yellow, 
moderately alkaline sandy clay with brownish and grayish 
mottles. The underlying material is massive, moderately 
alkaline sandy clay interbedded with soft sandstone. 

This soil is low in natural fertility and organic matter 
content. The available water capacity is high. 

About 20 percent of this map unit is included areas of 
soils that are similar to the Windthorst soil, but the 
upper part of the subsoil is sandy clay loam that is 
brownish yellow or light yellowish brown or has grayish 
mottles. 

The potential is low for row crops but is medium for 
small grain, pasture, and hay. 

The main concerns in management are controlling ero- 
sion and improving soil structure and fertility. Additional 
erosion can be retarded by terraces, contour farming, 
grasses and legumes in the crop rotation, high residue 
crops, and cover crops. Ample crop residue and minimum 
tillage improve soil structure and fertility. Tame pasture 
grass is the best way to protect the soil from eroding. 

The potential is moderate for urban use. The slow per- 
colation rate, the high or moderate shrink-swell potential, 
the low strength, and the limited topsoil reduce the suita- 
bility for most urban use. All of these limitations can be 
easily overcome by careful design. Capability subclass 
IIe; Sandy Savannah range site. 

54—Windthorst-Darnell complex, 5 to 20 percent 
slopes. This unit consists of the deep, moderately well 
drained Windthorst soil and the shallow, somewhat exces- 
sively drained Darnell soil. These sloping to moderately 
steep soils are on ridge crests and hillsides. 

The unit is about 35 percent Windthorst soil, 26 percent 
Darnell soil, 18 percent sandstone rock outcrop, and 5 per- 
cent Weatherford soil. 

In a representative profile of the Windthorst soil the 
surface layer is pale brown, neutral loam about 3 inches 
thick. The upper 12 inches of the subsoil is yellowish red, 
medium acid clay. The next 16 inches is light yellowish 
brown, medium acid clay. The lower part of the subsoil is 
pale brown, mildly alkaline clay loam. The underlying 
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material is massive, grayish, moderately alkaline clay 
loam interbedded with layers of sandstone. 

This soil is generally low in natural fertility and organic 
matter content. Permeability is moderately slow, and the 
available water capacity is high. The shrink-swell poten- 
tial in the subsoil is medium to high. 

In a representative profile of the Darnell soil the sur- 
face layer is grayish brown, neutral fine sandy loam about 
2 inches thick. The subsurface layer is 4 inches of pale 
brown, slightly acid fine sandy loam. The subsoil is 10 
inches of very pale brown, slightly acid fine sandy loam. 
The underlying material is soft sandstone. 

This soil is generally low in natural fertility and organic 
matter content. Permeability is moderately rapid, and the 
available water capacity is low. 

About 16 percent of this map unit is included areas of 
soils that have a thinner surface layer and subsoil or a 
clayey surface layer but are otherwise similar to the 
Windthorst soil. 

The potential is low for tame pasture. The large stones, 
rock outcrop, shallowness, and slope are limitations (fig. 
8). Erosion is a severe hazard in cleared areas. 

Most areas under a cover of low quality hardwoods are 
used for native grasses. A few areas that have been 
cleared of brush and trees are established to tame 
pasture. They are difficult to maintain, and erosion is a 
problem. 

The potential is low for most urban use. The main 
limitations are the strong slope, the rocky areas, the shal- 
lowness of the Darnell soil, and the high shrink-swell 
potential of the Windthorst soil. Developing and maintain- 
ing most facilities is difficult. Capability subclass VIIs; 
Windthorst soil in Sandy Savannah range site, Darnell 
soil in Shallow Savannah range site. 

55— Windthorst-Weatherford complex, 5 to 12 percent 
slopes. This unit is 35 percent the moderately well 
drained, moderately slowly permeable Windthorst soil and 
30 percent the well drained, moderately permeable 
Weatherford soil. These sloping or strongly sloping soils 
occur on ridge crests and side slopes of uplands. The 
Windthorst soil is mostly on the upper part of the ridge 
crests or side slopes, and the Weatherford soil is on the 
mid and lower slopes. 

In a representative profile of the Windthorst soil the 
surface layer is grayish brown, medium acid fine sandy 
loam 8 inches thick. The subsurface layer is 3 inches of 
pale brown, medium acid fine sandy loam. The upper 26 
inches of the subsoil is yellowish red and reddish yellow, 
medium acid sandy clay. The lower 10 inches is reddish 
yellow, neutral sandy clay. The underlying layer is coarse- 
ly mottled, moderately alkaline soft shale. 

This soil is 35 to 60 inches deep. The available water 
capacity to a depth of 40 inches is high. Natural fertility 
and organic matter content are generally low. The shrink- 
swell potential of the subsoil is medium to high. 

In a representative profile of the Weatherford soil the 
surface layer is grayish brown, slightly acid fine sandy 
loam 5 inches thick. The subsurface layer is 9 inches of 


pale brown, slightly acid fine sandy loam. The upper 10 
inches of the subsoil is yellowish red, slightly acid sandy 
clay loam. The next 16 inches is reddish yellow, medium 
acid sandy clay loam. The lower 15 inches is reddish yel- 
low, distinctly mottled, slightly acid sandy clay loam. 
Below this is weakly consolidated sandstone. 

Depth to rock ranges from 40 to 60 inches. The availa- 
ble water capacity is moderate. Natural fertility and or- 
ganic matter content are generally low. The shrink-swell 
potential of the subsoil is low or moderate. The surface 
layer is medium acid to neutral. 

About 15 percent of this map unit is included areas of 
Stephenville soils, 10 percent Darnell soil, and 10 percent 
Konsil soil. Rock crops out in a few areas. 

This unit is used mainly for native grass or tame 
pasture. It also supports low quality hardwoods and an 
understory of native grass in most areas. The potential is 
medium for grasses. 

The main concerns in management are the slope, the 
erosion hazard, brush control, soil structure, and fertility. 
A plant cover of native grass or tame pasture grass is the 
best way to reduce erosion. Areas can be cleared of brush 
and trees when erosion by runoff is least hazardous and 
revegetation can be accomplished quickly. 

The potential is low to medium for most urban use. The 
chief limitations are slopes of 5 to 12 percent, the shal- 
lowness over bedrock of the Weatherford soil, and the 
moderate or high shrink-swell potential of the Windthorst 
soil. Capability subclass VIe; Sandy Savannah range site. 

56—Woodford silt loam, 5 to 20 percent slopes. This 
very shallow to shallow, well drained, gently sloping to 
moderately steep soil is on ridgetops and hillsides. 

Typically, the upper 7 inches of the surface layer is 
very dark gray, mildly alkaline silt loam that is about 20 
percent coarse fragments of sandstone. The next 10 
inches is dark gray, mildly alkaline silt loam that is about 
65 percent coarse fragments of sandstone. The underlying 
material is brown fractured sandstone. 

This soil is high in natural fertility and organic matter 
content. Permeability is moderate, and the available 
water capacity is low. 

About 10 percent of this map unit is included areas of 
Seullin, Heiden, and Kiti soils. About 5 percent is areas of 
sandstone rock outcrop, and about 5 percent areas of soils 
that are similar to the Woodford soil but the surface 
layer and subsoil are slightly thicker and have a low per- 
centage of fragments. 

The potential is low for native grasses. The main con- 
cern in management is controlling grazing, protecting 
pasture from uncontrolled burning, and controlling brush 
or weeds. Slight soil losses from erosion are critical 
because of the shallowness of the soil. 

The urban potential is low. The soils are shallow and 
gently sloping to moderately steep and have intermingled 
areas of rock outcrop. Capability subclass VIIs; Very 
Shallow range site. 

57—Yahola soils. This map unit consists of well 
drained, nearly level to undulating soil on flood plains 
along the Washita River. It is frequently flooded. 
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Typically, the surface layer is 4 inches of reddish yel- 
low, moderately alkaline fine sandy loam and 9 inches of 
light reddish brown, moderately alkaline loamy fine sand. 
The next layer to a depth of 38 inches is reddish yellow, 
moderately alkaline stratified fine sandy loam. The under- 
lying material to a depth of 72 inches is stratified reddish 
yellow, moderately alkaline loamy fine sand. 

This soil is low to moderate in natural fertility and or- 
ganic matter content. Permeability is moderately rapid, 
and the available water capacity is medium. Tilth is fair 
and the root zone is deep. 

About 20 to 25 percent of this map unit is included 
areas of a soil that has a coarse texture in the 10- to 40- 
inch section but is otherwise similar to the Yahola soils. 
Also included are a few intermingled areas of the 
Weswood soils. 

This soil is generally too frequently flooded for most 
crops. The potential is high for pasture and hay. 

The main concerns in management are flooding and 
erosion. Soil blowing and water erosion are problems un- 
less the soil is protected by a permanent plant cover. 
Tame pasture grasses respond well to applications of fer- 
tilizer, which promote additional plant growth. 

The potential is low for urban use. Frequent flooding 
and rapid percolation are limitations. Capability subclass 
.Vw; Loamy Bottomland range site. 

58—Zaneis loam, 3 to 5 percent slopes. This is a 
gently sloping, well drained soil that is moderately perme- 
able. It occurs as narrow areas on upland ridge crests or 
hillsides. 

In a representative profile the surface layer is brown, 
neutral loam 12 inches thick. The upper 15 inches of the 
subsoil is reddish brown, neutral clay loam. The next 12 
inches is reddish brown, medium acid clay loam. The 
lower 9 inches is red, slightly acid clay loam. The underly- 
ing layer is red, slightly acid sandy shale. 

This soil is high in natural fertility and organic matter 
content. The available water capacity is high. The soil has 
good tilth and can be worked throughout a wide range of 
moisture content. The root zone is deep and is easily 
penetrated by roots. 

About 5 percent of this map unit jis included areas of 
Chickasha loam, 5 percent areas of Renfrow soil, and 5 
percent areas of a Zaneis soil that is deeper or shallower 
but is otherwise similar to this soil. A few areas of a 
Zaneis soil that has a fine sandy loam surface layer are 
also included. 

This soil is used mostly for native pasture, tame 
pasture, small grain, and sorghum. The potential is medi- 
um for field crops but is high for grass. 

The main concern in management is controlling erosion 
and maintaining soil structure and fertility. Fertilizing to 
obtain large amounts of crop residue improves and main- 
tains soil structure and fertility. Terracing, contour farm- 
ing, and close-growing crops are needed to control ero- 
sion. All crop residue should be returned to the soil, and 
tillage should be kept to a minimum. Row crops should be 
avoided to prevent excessive loss of soil by erosion. Na- 


tive grasses or tame pasture is the best way to protect 
this soil from eroding. 

The urban potential is high. The moderate shrink-swell 
potential in the lower part of the subsoil and the low 
strength are moderate limitations for some facilities. 
Capability subclass IITe; Loamy Prairie range site. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. It 
is useful in adjusting land use, including urbanization, to 
the limitations and potentials of natural resources and the 
environment. Also, it can help avoid soil-related failures 
in uses of the land. 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive notes 
about the nature of the soils and about unique aspects of 
behavior of the soils. These notes include data on erosion, 
drought damage to specific crops, yield estimates, flood- 
ing, the functioning of septie tank disposal systems, and 
other factors affecting the productivity, potential, and 
limitations of the soils under various uses and manage- 
ment. In this way, field experience and measured data on 
soil properties and performance are used as a basis for 
predicting soil behavior. 

Information in this section is useful in planning use and 
management of soils for crops and pasture, rangeland, 
and woodland; as sites for buildings, highways and other 
transportation systems, sanitary facilities, and parks and 
other recreation facilities; and for wildlife habitat. From 
the data presented, the potential of each soil for specified 
land uses can be determined, soil limitations to these land 
uses can be identified, and costly failures in houses and 
other structures, caused by unfavorable soil properties, 
can be avoided. A site where soil properties are favorable 
can be selected, or practices that will overcome the soil 
limitations can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productivi- 
ty of the survey area or other broad planning area and on 
the environment. Productivity and the environment are 
closely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with the 
natural soil. 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. Other 
information indicates the presence of bedrock, wetness, or 
very firm soil horizons that cause difficulty in excavation. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties of the soil. Pavements, side- 


walks, campsites, playgrounds, lawns, and trees and 
shrubs are influenced by the nature of the soil. 
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Crops and pasture 


By CuLirrorD E. RHOADS, district conservationist, and THEODORE B. 
LEHMAN, conservation agronomist, Soil ‘Conservation Service. 


The major management concerns in the use of the soils 
for crops and pasture are described in this section. In ad- 
dition, the crops or pasture plants best suited to the soil, 
including some not commonly grown in the survey area, 
are discussed; the system of land capability classification 
used by the Soil Conservation Service is explained; and 
the predicted yields of the main crops and hay and 
pasture plants are presented for each soil. 

This section provides information about the overall 
agricultural potential of the survey area and about the 
management practices that are needed. The information is 
useful to equipment dealers, land improvement contrac- 
tors, fertilizer companies, processing companies, planners, 
conservationists, and others. For each kind of soil, infor- 
mation about management is presented in the ‘section 
“Soil maps for detailed planning.” Planners of manage- 
ment systems for individual fields or farms should also 
consider the detailed information given in the description 
of each soil. 

More than 133,000 acres in the survey area was used 
for crops and ‘pasture in 1967, according ‘to the ‘Conserva- 
tion Needs Inventory (3). Of this total, '74;000 acres was 
used for permanent pasture; 10,000 acres for row crops, 
mainly grain sorghum; 35,000 acres for close-grown crops, 
mainly wheat and oats; and 4,000 acres for rotation hay 
and pasture. The rest of the acreage was other cropland. 

The potential of the soils in Carter County for in- 
creased production of food is good. About 51,000 acres of 
potential cropland is currently used ias woodland. In :addi- 
tion to the reserve productive capacity represented by 
this land, food production could also be increased con- 
siderably ‘by extending ‘the latest crop production 
technology to all cropland in the county. ‘This soil survey 
can greatly facilitate the application of such technology. 

The ‘acreage in crops has gradually decreased as more 
and more land is used for pasture and for urban develop- 
ment, It was estimated that in 1967 about 29,000 acres in 
the county was urban and built-up land. This figure has 
been growing at .a'slow rate. The use of this soil survey in 
making land use decisions that can influence the future 
role of farming in the county is briefly discussed in the 
‘section “General soil map for broad land use planning.” 

Erosion is the major concern on :about two-thirds of the 
cropland and pasture in Carter County. If ‘slope is more 
than 1 percent, erosion is a hazard. ‘Chickasha, Clarita, 
Konsil, Weatherford, and Windthorst soils, for example, 
‘are subject to erosion. 

Loss of the ‘surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the sur- 
face layer iis lost and part of the ‘subsoil is incorporated 
into the plow Jayer. Loss of tthe ‘surface layer is especially 
damaging on soils that have a clayey subsoil, ‘such as the 
Durant, Renfrow, Wilson, and Windthorst ‘soils, and on 
soils that have a layer in or below the subsoil that limits 


the depth of the rovt zene, for example, the bedrock un- 
derlying Kiti, Darnell, and Woodford soils. Erosion also 
reduces productivity on soils that tend to be droughty, 
such as Chigley and Eufaula soils. Second, soil erosion on 
farmland results in sediment entering streams. Control of 
erosion minimizes the pollution of streams by sediment 
and improves quality of water for municipal use, for 
recreation, and for fish and wildlife. 

In many sloping fields, tilling or preparing a good 
seedbed is difficult on clayey or hardpan spots because 
the original friable surface soil has been eroded away. 
Such spots are common in areas of moderately eroded 
Normangee and Windthorst soils. 

Erosion control practices provide protective surface 
cover, reduce runoff, and increase infiltration. A cropping 
system that keeps a plant cover on the soil for extended 
periods can hold soil erosion losses to amounts that will 
not reduce the productive capacity of the soils. On 
livestock farms, which require pasture and hay, the 
legume and grass forage crops in the cropping system 
reduce erosion on sloping land and also provide nitrogen 
and improve tilth for the following crop. 

Slopes are so short and irregular that contour tillage or 
terracing is not practical in some areas of the sloping 
Konsil soils. On these soils, cropping systems that provide 
a substantial plant cover are required to control erosion 
unless minimum tillage is practiced. Minimizing tillage 
and leaving crop residue on the surface increase infiltra- 
tion and reduce the hazards of runoff and erosion. These 
practices can be adapted to most soils in the survey area, 
but are more difficult to use successfully on the eroded 
soils and on the soils that have a clayey surface layer, 
such as Heiden, Clarita, and Burleson soils. No tillage, 
which is effective in reducing erosion on sloping land, can 
‘be adapted ‘to most soils in the survey area. It is difficult 
if the surface layer is clayey. 

Terraces and diversions reduce the length of slope and 
reduce runoff and the risk of erosion. They are practical 
on deep, well drained soils that have regular slopes. Du- 
rant soils and Chickasha soils are suitable for terraces. 
Some other soils are less suitable for terraces and diver- 
sions because of irregular slopes, excessive wetness, a 
clayey subsoil which would be exposed in terrace chan- 
nels, or bedrock ata depth of less than 40 inches. 

‘Contouring and contour stripcropping are erosion con- 
trol practices in the survey area. They can be best 
adapted to soils that have smooth, uniform slopes, :includ- 
ing most areas of the sloping Chickasha, Clarita, Durant, 
Heiden, Konawa, Weatherford, Wilson, and Windthorst 
‘Soils. 

Soil blowing is a hazard on the sandy Konsil.and Eufau- 
la soils. Blowing can damage these soils in a few hours if 
winds are strong and the soils are dry and bare of 
vegetation or surface mulch. Maintaining a plant cover, a 
‘surface mulch, or a rough surface through proper tillage 
minimizes the risk. Windbreaks of suitable shrubs and 
trees also reduce the risk of soil blowing. 
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Information on the design of erosion control practices 
for each kind of soil is contained in the Technical Guide, 
available in local offices of the Soil Conservation Service. 

Soil drainage is the major management need on some of 
the acreage used for crops and pasture in the survey 
area. Some soils are so wet that crop production is 
reduced. The somewhat poorly drained Tullahasse and 
Wilson soils are examples. 

Miller, Watonga, and Burleson soils have good natural 
drainage most of the year, but they tend to dry out 
slowly after rains. Small areas of wetter soils along 
drainageways and in swales are commonly included in 
areas of the moderately well drained Healdton, Miller, 
and Watonga soils. Artificial drainage is needed in some 
of the wetter areas. 

The design of both surface and subsurface drainage 
systems depends on the kind of soil. Drains have to be 
more closely spaced in slowly permeable soils than in 
more permeable soils. Tile drainage is very slow in Wilson 
soils. 

Information on drainage design for each kind of soil is 
contained in the Technical Guide, available in local offices 
of the Soil Conservation Service. 

Soil fertility is naturally medium in some soils of the 
uplands in the survey area. Other upland soils are high in 
natural fertility. The soils on flood plains, such as Berg- 
strom, Bunyan, Dale, Elandco, and Weswood soils, range 
from slightly acid to moderately alkaline and are natu- 
rally higher in plant nutrients than most upland soils. 

Some soils on uplands are naturally acid. If they have 
never been limed, they require applications of ground 
limestone to raise the pH level sufficiently for good 
growth of crops. Available phosphorus and potash levels 
are naturally low in some of those soils. On all soils addi- 
tions of lime and fertilizer should be based on the results 
of soil tests, on the need of the crop, and on the expected 
level of yield. The County Extension Service can help in 
determining the kinds and amounts of fertilizer and lime 
to be applied. 

Soil tilth is an important factor in the germination of 
seeds and in the infiltration of water into the soil. Soils 
with good tilth are granular and porous. 

Most of the soils used for crops in the survey area have 
a loamy surface layer. Generally the structure of such 
soils is weak, and intense rainfall causes the formation of 
a crust on the surface. The crust is hard when dry and 
nearly impervious to water. Once the crust forms, it 
reduces infiltration and increases runoff. Regular addi- 
tions of crop residue, manure, and other organic material 
can improve soil structure and reduce crust formation. 

The dark colored Burleson, Clarita, and Heiden soils 
are clayey. Tilth is a problem because they often stay wet 
until late in spring. If wet when plowed, they tend to be 
very cloddy when dry and a good seedbed is difficult to 
prepare. Fall plowing on such wet soils generally results 
in good tilth in the spring. 

Field crops suited to the soils and climate of the survey 
area include many that are not now commonly grown. 


Grain sorghum, cotton, and soybeans are the row crops. 
Wheat and oats are the common close-growing crops. 

Special crops grown commercially in the survey area 
are pecans, vegetables, small fruits, tree fruits, and 
nursery plants. A small acreage throughout the county is 
used for melons, strawberries, sweet corn, tomatoes, pep- 
pers, and other vegetables and small fruits. Apples and 
peaches are the most important tree fruits grown in the 
county. Pecans is an important crop on the flood plain 
soils in the county. Deep soils that have good natural 
drainage and that warm up early in spring are especially 
well suited to many vegetables and small fruits. Konawa, 
Konsil, and Duffau soils are examples. 

Latest information and suggestions on growing special 
crops can be obtained from local offices of the County 
Extension Service and the Soil Conservation Service. 


Tame pasture 


General guidelines in managing soils for tame pasture 
plants are described in the paragraphs that follow. Those 
desiring more detailed information about management of 
soils can refer to “Soil maps for detailed planning.” 

The acreage of soils used for pasture and hay produc- 
tion in Carter County is increasing rapidly. Many idle 
fields of former cropland and poor-condition native range 
are being converted to tame pasture. Most soils in the 
county are suited to tame pasture. 

The principal tame pasture grasses are improved 
bermudagrass, weeping lovegrass, and King Ranch 
bluestem. 

Bermudagrass pasture is occasionally overseeded with 
rye, winter wheat, ryegrass, or fescue to provide late fall 
and early spring grazing. In some pastures the bermu- 
dagrass is overseeded with a cool season legume, such as 
hairy vetch. 

Weeping lovegrass, an important grass in the county, is 
best suited to well drained sandy or loamy soils, such as 
Konawa, Konsil, or Weatherford. It supplies abundant 
summer forage but must be carefully managed in order to 
keep it palatable to livestock. 

King Ranch bluestem, a common pasture grass in some 
parts of the county, is best suited to the more clayey 
soils, such as Burleson, Clarita, Heiden, and Tamford. It is 
difficult to establish, but it is drought resistant. 

Sudangrass and hybrid forage sorghums are grown for 
hay and pasture in some parts of the county. These 
grasses are commonly planted on flood plain soils, such as 
Pulaski and Bunyan, for supplemental summer grazing. 

Fescue is best suited to the flood plain soils that have 
large amounts of available moisture. On these soils, fescue 
produces about the same amount of forage as bermu- 
dagrass. Fescue furnishes some fall and winter grazing, 
but the best forage production is early in spring. Main- 
taining a vigorous stand of feseue on the upland soils is 
difficult. 

Winter small grain combinations, such as rye and 
ryegrass and vetch and rye, are used on some cropland 
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soils to provide winter and spring forage. These crops are 
harvested for grain or hay. Usually they are grazed. 


Planning a pasture program 


A pasture program should be planned to provide the 
desired amount of forage during each month of the year. 
A study of the growth habits of the different plants is 
needed. The months that various kinds of forage plants 
grow are indicated in figure 9. The percentage of growth 
for each kind of plant is illustrated. For example, bermu- 
dagrass makes 22 percent of its yearly growth in June. 

Soils vary in their capacity to produce forage for graz- 
ing. The Bunyan soil produces more forage than the Kon- 
sil soil, mainly because it furnishes more available 
moisture to the plant. Table 5 shows the total yearly 
production of each soil for various kinds of pasture plants 
in animal unit months (AUM). Bermudagrass pasture on 
Chickasha loam, 1 to 3 percent slopes, for example, 
furnishes grazing for one animal unit (AUM) 6.5 months 
during the year. 

In planning a pasture program one must consider the 
total yearly production of the pasture plant in animal unit 
months, as listed in table 5, and the amount of growth 
during a given month, as shown in figure 9. Bermu- 
dagrass furnishes 22 percent of its annual forage during 
June. In June, therefore, according to the total yearly 
production shown in table 5, bermudagrass on the 
Chickasha soil provides grazing for 1.4 animal units. Ac- 
cordingly, a pasture of 50 acres would furnish grazing for 
70 animal units (50 acres times 1.4 AUM equals 70 AUM) 
during the month of June. Personnel in the Soil Conserva- 
tion Service or County Extension Office can assist in 
planning a total pasture program for your farm. 


Yields per acre 


The average yields per acre that can be expected of the 
principal crops under a high level of management are 
shown in table 5. In any given year, yields may be higher 
or lower than those indicated in the table because of 
variations in rainfall and other climatic factors. Absence 
of an estimated yield indicates that the crop is not suited 
to or not commonly grown on the soil or that a given crop 
is not commonly irrigated. 

The estimated yields were based mainly on the ex- 
perience and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. 

The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay and 
pasture yields were estimated for the most productive 
varieties of grasses and legumes suited to the climate and 
the soil. A few farmers may be obtaining average yields 
higher than those shown in table 5. 

The management needed to achieve the indicated yields 
of the various crops depends on the kind of soil and the 
crop. Such management provides drainage, erosion con- 


trol, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate tillage practices, including time of tillage and 
seedbed preparation and tilling when soil moisture is 
favorable; control of weeds, plant diseases, and harmful 
insects; favorable soil reaction and optimum levels of 
nitrogen, phosphorus, potassium, and trace elements for 
each crop; effective use of crop residues, barnyard 
manure, and green-manure crops; harvesting crops with 
the smallest possible loss; and timeliness of all fieldwork. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local of- 
fices of the Soil Conservation Service and the County Ex- 
tension Service can provide information about the 
management concerns and productivity of the soils for 
these crops. 


Capability classes and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field crops. 
The soils are classed according to their limitations when 
they are used for field crops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and 
generally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not take 
into consideration possible but unlikely major reclamation 
projects; and does not apply to rice, cranberries, horticul- 
tural crops, or other crops that require special manage- 
ment. Capability classification is not a substitute for in- 
terpretations designed to show suitability and limitations 
of groups of soils for rangeland, for forest trees, or for 
engineering purposes. 

In the capability system, all kinds of soil are grouped at 
three levels: capability class, subclass, and unit. These 
levels are defined in the following paragraphs. A survey 
area may not have soils of all classes. 

Capability classes, the broadest groups, are designated 
by Roman numerals I through VIII. The numerals in- 
dicate progressively greater limitations and narrower cho- 
ices for practical use. The classes are defined as follows: 

Class I soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. : 

Class III soils have severe limitations that reduce the 
choice of plants, or that require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. 
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Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

Capability subclasses are soil groups within one class; 
they are designated by adding a small letter, e, w, s, or ¢, 
to the class numeral, for example, IIe. The letter ¢ shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained; w shows that water in 
or on the soil interferes with plant growth or cultivation 
(in some soils the wetness can be partly corrected by ar- 
tificial drainage); s shows that the soil is limited mainly 
because it is shallow, droughty, or stony; and c, used in 
only some parts of the United States, shows that the 
chief limitation is climate that is too cold or too dry. 

In class I there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in class 
V are subject to little or no erosion, though they have 
other limitations that restrict their use to pasture, range- 
land, woodland, wildlife habitat, or recreation. 


Rangeland 


By ERNEST C. SNOOK, range conservationist, Soil Conservation Ser- 
vice. 


This section contains information on the use of soils as 
rangeland. Rangeland is land on which the natural plant 
community is composed principally of grass, grasslike 
plants, and forbs and shrubs for grazing in sufficient 
quantity to justify grazing use. The range is usually 
grazed yearlong. 

About 60 percent of Carter County is range. More than 
half of the farm income is derived from livestock, chiefly 
cattle. Cow-calf-steer operations are dominant. The size of 
ranches is from 40 acres up to about 10,000 acres. 

On many ranches, the forage produced on rangeland is 
supplemented by tame pastures, crop stubble, and small 
grain. In winter the native forage is often supplemented 
with protein concentrate. Creep feeding of calves and 
yearlings to increase market weight is practiced on some 
ranches. 

Where climate and topography are about the same, dif- 
ferences in the kind and amount of vegetation that range- 
land can produce are related closely to the kind of soil. 
Effective management is based on the relationships 
among soils, vegetation, and water. 

Table 6 shows, for each kind of soil, the name of the 
range site; the total annual production of vegetation in 
favorable, normal, and unfavorable years; the charac- 
teristic vegetation; and the expected percentage of each 
species in the composition of the potential natural plant 
community. Soils not listed cannot support a natural plant 
community of predominately grasses, grasslike plants, 


forbs, or shrubs suitable for grazing or browsing. The fol- 
lowing are explanations of column headings in table 6. 

A range site is a distinctive kind of rangeland that dif- 
fers from other kinds of rangeland in its ability to 
produce a characteristic natural plant community. Soils 
that produce a similar kind, amount, and proportion of 
range plants are grouped into range sites. For those areas 
where the relationship between soils and vegetation has 
been established, range sites can be interpreted directly 
from the soil map. Properties that determine the capacity 
of the soil to supply moisture and plant nutrients have 
the greatest influence on the productivity of range plants. 
Soil reaction, salt content, and a seasonal high water table 
are also important. 

Total production refers to the amount of vegetation 
that can be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It is expressed in pounds per acre of air-dry 
vegetation for favorable, normal, and unfavorable years. 
In a favorable year the amount and distribution of 
precipitation and the temperatures are such that growing 
conditions are substantially better than average; in a nor- 
mal year these conditions are about average for the area; 
in an unfavorable year, growing conditions are well below 
average, generally because of low available soil moisture. 

Dry weight refers to the total air-dry vegetation 
produced per acre each year by the potential natural 
plant community. Vegetation that is highly palatable to 
livestock and vegetation that is unpalatable are included. 
Some of the vegetation can also be grazed extensively by 
wildlife. 

Characteristic species of grasses, grasslike plants, 
forbs, and shrubs that make up most of the potential 
natural plant community on each soil are listed by com- 
mon name. Under Composition, the expected proportion 
of each species is presented as the percentage, in air-dry 
weight, of the total annual production of herbaceous and 
woody plants. The amount that can be used as forage de- 
pends on the kinds of grazing animals and on the grazing 
season. Generally all of the vegetation produced is not 
used. 

Range management requires, in addition to knowledge 
of the kinds of soil and the potential natural plant com- 
munity, an evaluation of the present condition of the 
range vegetation in relation to its potential. Range condi- 
tion is determined by comparing the present plant com- 
munity with the potential natural plant community on a 
particular range site. The more closely the existing com- 
munity resembles the potential community, the better the 
range condition. The objective in range management is to 
control grazing so that the plants growing on a site are 
about the same in kind and amount as the potential natu- 
ral plant community for that site. Such management 
generally results in the maximum production of vegeta- 
tion, conservation of water, and control of erosion. Some- 
times, however, a range condition somewhat below the 
potential meets grazing needs, provides wildlife habitat, 
and protects soil and water resources. 
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Dominant in the northern part of the county are the 
loamy Kiti and Woodford soils, both of which are shallow 
over hard fractured rock. These soils support mostly mid 
and tall grasses. Potential productivity is low because of 
the shallow root zone. 

In much of the southern part of the county the soils are 
sandy and are deep over soft sandstone. There are large 
areas of severely eroded Konsil soils. Potential productivi- 
ty on these deep soils is much greater than on the shal- 
lower soils. 

In the central part of the county, most of the soils are 
deep and have a loamy surface layer. If used as range- 
land, they produce mostly tall grasses. Potential produc- 
tivity is moderate to high. 

The major management concern on most of the range- 
land is control of grazing so that the kinds and amounts 
of plants that make up the potential plant community are 
re-established. Controlling brush and protecting the range 
from uncontrolled burning are also important manage- 
ment concerns. If sound range management based on the 
soil survey information and rangeland inventories is ap- 
plied, the potential is good for increasing the productivity 
of range in the area. 


Windbreaks and environmental plantings 


By Norman E. Smo.a, woodland conservationist, Soil Conservation 
Service. 


Windbreaks are established to protect livestock, 
buildings, and yards from wind and snow. Windbreaks 
also help protect fruit trees and gardens, and they furnish 
habitat for wildlife. Several rows of low- and high-grow- 
ing broad-leaved and coniferous species provide the most 
protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field, the interval depending on erodibility of 
the soil. They protect cropland and crops from wind, hold 
snow on the fields, and provide food and cover for wil- 
dlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The plants, 
mostly evergreen shrubs and trees, are closely spaced. A 
healthy planting stock of suitable species planted properly 
on a well prepared site and maintained in good condition 
can insure a high degree of plant survival. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach on various kinds of soil in 20 
years. The estimates in table 7, based on measurements 
and observation of established plantings that have been 
given adequate care, can be used as a guide in planning 
windbreaks and screens. Additional information about 
planning windbreaks and screens and the planting and 
care of trees can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension Ser- 
vice, Oklahoma Forestry Division, or from nurserymen. 


Engineering 


By WituiaM F. HARDESTY and JESSE L. MCMASTERS, civil engineers, 
Soil Conservation Service. 


This section provides information about the use of soils 
for building sites, sanitary facilities, construction material, 
and water management. 

The ratings in the engineering tables are based on test 
data and estimated data in the “Soil properties” section. 
The ratings were determined by using known relationships 
between the soil properties and the behavior of soils in 
various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, 
plasticity index, soil reaction, depth to bedrock, hardness 
of bedrock that is within 5 or 6 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggrega- 
tion, in-place soil density, and geologic origin of the soil 
material. Where pertinent, data about kinds of clay 
minerals, mineralogy of the sand and silt fractions, and 
the kind of absorbed cations were also considered. 

On the basis of information assembled about soil pro- 
perties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, shear strength, compressibility, slope sta- 
bility, and other factors of expected soil behavior in en- 
gineering uses. As appropriate, these values can be ap- 
plied to each major horizon of each soil or to the entire 
profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to (1) select potential residential, com- 
mercial, industrial, and recreational uses; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular area; (3) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste disposal 
facilities; (5) plan detailed onsite investigations of soils 
and geology; (6) find sources of gravel, sand, clay, and 
topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil and 
water conservation; (8) relate performance of structures 
already built to the properties of the kinds of soil on 
which they are built so that performance of similar struc- 
tures on the same or a similar soil in other locations can 
be predicted; and (9) predict the trafficability of soils for 
cross-country movement of vehicles and construction 
equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or 
general designs that will overcome unfavorable soil pro- 
perties and minimize soil-related failures. Limitations to 
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the use of these data, however, should be well understood. 
First, the data are generally not presented for soil 
material below a depth of 5 or 6 feet. Also, because of the 
scale of the detailed map in this soil survey, small areas 
of soils that differ from the dominant soil may be in- 
cluded in mapping. Thus, these data do not eliminate the 
need for onsite investigations, testing, and analysis by 
personnel having expertise in the specific use contem- 
plated. 

The information is presented mainly in tables. Table 8 
shows, for each kind of soil, the degree and kind of limita- 
tions for building site development; table 9, for sanitary 
facilities; and table 11, for water management. Table 10 
shows the suitability of each kind of soil as a source of 
construction materials. 

The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this sur- 
vey, can be used to make additional interpretations and to 
construct interpretive maps for specific uses of land. 

Some of the terms used in this soil survey have a spe- 
cial meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, and local roads and streets 
are indicated in table 8. A slight limitation indicates that 
soil properties generally are favorable for the specified 
use; any limitation is minor and easily overcome. A 
moderate limitation indicates that soil properties and site 
features are unfavorable for the specified use, but the 
limitations can be overcome or minimized by special 
planning and design. A severe limitation indicates that one 
or more soil properties or site features are so unfavorable 
or difficult to overcome that a major increase in construc- 
tion effort, special design, or intensive maintenance is 
required. For some soils rated severe, such costly mea- 
sures may not be feasible. 

Shallow excavations are made for pipelines, sewerlines, 
communications and power transmission lines, basements, 
and open ditches. Such digging or trenching is influenced 
by soil wetness caused by a seasonal high water table; the 
texture and consistence of soils; the tendency of soils to 
cave in or slough; and the presence of very firm, dense 
soil layers, bedrock, or large stones. In addition, excava- 
tions are affected by slope of the soil and the probability 
of flooding. Ratings do not apply to soil horizons below a 
depth of 6 feet unless otherwise noted. 

In the soil series descriptions, the consistence of each 
soil herizon is given, and the presence of very firm or ex- 
tremely firm horizons, usually difficult to excavate, is in- 
dicated. 

Dwellings and small commercial buildings referred to 
in table 8 are built on undisturbed soil and have founda- 
tion loads of a dwelling no more than three stories high. 
Separate ratings are made for small commercial buildings 


without basements and for dwellings with and without 
basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence of the structure 
from settling or shear failure of the foundation does not 
occur. These ratings were determined from estimates of 
the shear strength, compressibility and shrink-swell 
potential of the soil. Soil texture, plasticity and in-place 
density, potential frost action, soil wetness, and depth to a 
seasonal high water table were also considered. Soil wet- 
ness and depth to a seasonal high water table indicate 
potential difficulty in providing adequate drainage for 
basements, lawns, and gardens. Depth to bedrock, slope, 
and large stones in or on the soil are also important con- 
siderations in the choice of sites for these structures and 
were considered in determining the ratings. Susceptibility 
to flooding is a serious hazard. 

Local roads and streets referred to in table 8 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying soil 
material; a base of gravel, crushed rock fragments, or soil 
material stabilized with lime or cement; and a flexible’ or 
rigid surface, commonly asphalt or concrete. The roads 
are graded with soil material at hand, and most cuts and 
fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
soil texture, density, shrink-swell potential, and potential 
frost action are indicators of the traffic supporting capaci- 
ty used in making the ratings. Soil wetness, flooding, 
slope, depth to hard rock or very compact layers, and con- 
tent of large stones affect stability and ease of excava- 
tion. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
soil is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features to 
be considered in design and installation. Also, those soil 
properties that affect ease of excavation or installation of 
these facilities will be of interest to contractors and local 
officials. Table 9 shows the degree and kind of limitations 
of each soil for such uses and for use of the soil as daily 
eover for landfills. It is important to observe local or- 
dinances and regulations. 

If the degree of soil limitation is expressed as slight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations ean be overcome by special 
planning designs, or intensive maintenance is required. 
Soil suitability is rated by the terms good, fair, or poor, 
which, respectively, mean about the same as the terms 
slight, moderate, and severe. 
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Septic tank absorption fields are subsurface systems of 
tile or perforated pipe that distribute effluent from a sep- 
tie tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for this 
use. The soil properties and site features considered are 
those that affect the absorption of the effluent and those 
that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope can cause lateral 
seepage and surfacing of the effluent. Also, soil erosion 
and soil slippage are hazards if absorption fields are in- 
stalled on sloping soils. 

In some soils, loose sand and gravel or fractured 
bedrock is less than 4 feet below the tile lines. In these 
soils the absorption field does not adequately filter the ef- 
fluent, and ground water in the area may be con- 
taminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table can be installed 
or the size of the absorption field can be increased so that 
performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to hold 
sewage while aerobic bacteria decompose the solid and 
liquid wastes. Lagoons have a nearly level floor and cut 
slopes or embankments of compacted soil material. Aero- 
bie lagoons generally are designed to hold sewage within 
a depth of 2 to 5 feet. Nearly impervious soil material for 
the lagoon floor and sides is required to minimize seepage 
and contamination of ground water. Soils that are very 
high in content of organic matter and those that have 
cobbles, stones, or boulders are not suitable. Unless the 
soil has very slow permeability, contamination of ground 
water is a hazard where the seasonal high water table is 
above the level of the lagoon floor. In soils were the 
water table is seasonally high, seepage of ground water 
into the lagoon can seriously reduce the lagoon’s capacity 
for liquid waste. Slope, depth to bedrock, and susceptibili- 
ty to flooding also affect the suitability of sites for 
sewage lagoons or the cost of construction. Shear 
strength and permeability of compacted soil material af- 
fect the performance of embankments. 

Sanitary landfill is a method of disposing of solid 
waste by placing refuse in successive layers either in ex- 
cavated trenches or on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin layer 
of soil material. Landfill areas are subject to heavy 
vehicular traffic. Risk of polluting ground water and traf- 
fieability affect the suitability of a soil for this use. The 
best soils have a loamy or silty texture, have moderate to 
slow permeability, are deep to a seasonal water table, and 
are not subject to flooding. Clayey soils are likely to be 
sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability, which might allow nox- 
ious liquids to contaminate ground water. Soil wetness 


can be a limitation, because operating heavy equipment 
on a wet soil is difficult. Seepage into the refuse increases 
the risk of pollution of ground water. 

Ease of excavation affects the suitability of a soil for 
the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into 
trenches. 

Unless otherwise stated, the limitations of table 9 apply 
only to the soil material within a depth of about 6 feet. If 
the trench is deeper, a limitation of slight or moderate 
may not be valid. Site investigation is needed before a 
site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing plants. 
Thus, for either the area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 

Where it is necessary to bring in soil material for daily 
or final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the bor- 
row areas. These factors include slope, erodibility, and 
potential for plant growth. 


Construction materials 


The suitability of each soil as a source of roadfill, sand, 
gravel, and topsoil is indicated in table 10 by ratings of 
good, fair, or poor. The texture, thickness, and organic- 
matter content of each soil horizon are important factors 
in rating soils for use as construction materials. Each soil 
is evaluated to the depth observed, generally about 6 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. The 
ratings reflect the ease of excavating and working the 
material and the expected performance of the material 
where it has been compacted and adequately drained. The 
performance of soil after it is stabilized with lime or ce- 
ment is not considered in the ratings, but information 
about some of the soil properties that influence such per- 
formance is given in the descriptions of the soil series. 

The ratings apply to the soil material between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in 
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table 14 provide specific information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential, low potential frost action, and few 
cobbles and stones. They are at least moderately well 
drained and have slopes of 15 percent or less. Soil rated 
fair have a plasticity index of less than 15 and have other 
limiting features, such as moderate shrink-swell potential, 
moderately steep slopes, wetness, or many stones. If the 
thickness of suitable material is less than 3 feet, the en- 
tire soil is rated poor. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 10 provide 
guidance as to where to look for probable sources and are 
based on the probability that soils in a given area contain 
sizable quantities of sand or gravel. A soil rated good or 
fair has a layer of suitable material at least 3 feet thick, 
the top of which is within a depth of 6 feet. Coarse frag- 
ments of soft bedrock material, such as shale and silt- 
stone, are not considered to be sand and gravel. Fine- 
grained soils are not suitable sources of sand and gravel. 

The ratings do not take into account depth to the water 
table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 14. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil material 
to support plantlife. Also considered is the damage that 
ean result at the area from which the topsoil is taken. 

The ease of excavation is influenced by the thickness of 
suitable material, wetness, slope, and amount of stones. 
The ability of the soil to support plantlife is determined 
by texture, structure, and the amount of soluble salts or 
toxic substances. Organic matter in the Al or Ap horizon 
greatly increases the absorption and retention of moisture 
and nutrients. Therefore, the soil material from these 
horizons should be carefully preserved for later use. 

Soils rated good have at least 16 inches of friable loamy 
material at their surface. They are free of stones and cob- 
bles, are low in content of gravel, and have gentle slopes. 
They are low in soluble salts that can limit or prevent 
plant growth. They are naturally fertile or respond well 
to fertilizer. They are not so wet that excavation is dif- 
ficult during most the year. 

Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 


preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated as Al or Ap in the soil se- 
ries descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 11 the degree of soil limitation and soil 
and site features that affect use are indicated for each 
kind of soil. This information is significant in planning, in- 
stalling, and maintaining water control structures. 

Soil and site limitations are expressed as slight, 
moderate, and severe. Slight means that the soil proper- 
ties and site features are generally favorable for the 
specified use and that any limitation is minor and easily 
overcome. Moderate means that some soil properties or 
site features are unfavorable for the specified use but can 
be overcome or modified by special planning and design. 
Severe means that the soil properties and site features 
are so unfavorable and so difficult to correct or overcome 
that major soil reclamation, special design, or intensive 
maintenance is required. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low 
seepage potential, which is determined by permeability 
and the depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organic 
matter in a soil downgrade the suitability of a soil for use 
in embankments, dikes, and levees. 

Aquifer-fed excavated ponds are bodies of water made 
by excavating a pit or dugout into a ground-water 
aquifer. Excluded are ponds that are fed by surface ru- 
noff and embankment ponds that impound water 3 feet or 
more above the original surface. Ratings in table 11 are 
for ponds that are properly designed, located, and con- 
structed. Soil properties and site features that affect 
aquifer-fed ponds are depth to a permanent water table, 
permeability of the aquifer, quality of the water, and ease 
of excavation. 

Irrigation is affected by such features as slope, suscep- 
tibility to flooding, hazards of water erosion and soil 
blowing, texture, presence of salts and alkali, depth of 
root zone, rate of water intake at the surface, permeabili- 
ty of the soil below the surface layer, available water 
capacity, need for drainage, and depth to the water table. 

Terraces and diversions are embankments or a com- 
bination of channels and ridges constructed across a slope 
to intercept runoff. They allow water to soak into the soil 
or flow slowly to an outlet. Features that affect suitabili- 
ty of a soil for terraces are uniformity and steepness of 
slope, depth to bedrock, hardpan, or other unfavorable 
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material; large stones; permeability; ease of establishing 
vegetation; and resistance to water erosion, soil blowing, 
soil slipping, and piping. 

Grassed waterways are constructed to channel runoff to 
outlets at a nonerosive velocity. Features that affect the 
use of soils for waterways are slope, permeability, erodi- 
bility, wetness, and suitability for permanent vegetation. 


Recreation 


By Norman E. Smoua, woodland conservationist, Soil Conservation 
Service. 


The soils of the survey area are rated in table 12 ac- 
cording to limitations that affect their suitability for 
recreation uses. The ratings are based on such restrictive 
soil features as flooding, wetness, slope, and texture of 
the surface layer. Not considered in these ratings, but im- 
portant in evaluating a site, are location and accessibility 
of the area, size and shape of the area and its scenic 
quality, the ability of the soil to support vegetation, ac- 
cess to water, potential water impoundment sites, availa- 
ble, and either access to public sewerlines or capacity of 
the soil to absorb septic tank effluent. Soils subject to 
flooding are limited, in varying degree, for recreation use 
by the duration and intensity of flooding and the season 
when flooding occurs. Onsite assessment of height, dura- 
tion, intensity, and frequency of flooding is essential in 
planning recreation facilities. 

The degree of the limitation of the soils is expressed as 
slight, moderate, or severe. Slight means that the soil pro- 
perties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that the 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be off- 
set only by costly soil reclamation, special design, inten- 
sive maintenance, limited use, or by a combination of 
these measures. 

The information in table 12 can be supplemented by in- 
formation in other parts of this survey. Especially helpful 
are interpretations for septic tank absorption fields, given 
in table 9, and interpretations for dwellings without base- 
ments and for local roads and streets, given in table 8. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and stones 
or boulders can greatly increase the cost of constructing 
camping sites. 

Pienie areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm when 
wet, are not dusty when dry, are not subject to flooding 
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during the period of use, and do not have slopes or stones 
or boulders that will increase the cost of shaping sites or 
of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to ob- 
tain a uniform grade, the depth of the soil over bedrock 
or hardpan should be enough to allow necessary grading. 

Paths and trails for walking, horseback riding, 
bicycling, and other uses should require little or no 
cutting and filling. The best soils for this use are those 
that are not wet, are firm after rains, are not dusty when 
dry, and are not subject to flooding more than once dur- 
ing the annual period of use. They should have moderate 
slopes and have few or no stones or boulders on the sur- 
face. 


Wildlife habitat 


By JEROME F’.. SyKora, biologist, Soil Conservation Service. 


Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they af- 
fect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, and 
water. If any one of these elements is missing, is in- 
adequate, or is inaccessible, wildlife either are scarce or 
do not inhabit the area. — 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, or by helping the 
natural establishment of desirable plants. 

In table 18, the soils in the survey area are rated ac- 
cording to their potential to support the main kinds of 
wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of 
management needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita- 
tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor means that 
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restrictions for the element of wildlife habitat or kind of 
wildlife are very severe, and that unsatisfactory results 
ean be expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils having 
such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals used 
by wildlife. The major soil properties that affect the 
growth of grain and seed crops are depth of the root 
zone, texture of the surface layer, available water capaci- 
ty, wetness, slope, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also considera- 
tions. Examples of grain and seed crops are corn, wheat, 
oats, barley, sorghum, millet, cowpeas, soybeans, and sun- 
flowers. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife food 
and cover. Major soil properties that affect the growth of 
grasses and legumes are depth of the root zone, texture 
of the surface layer, available water capacity, wetness, 
surface stoniness, flood hazard, and slope. Soil tempera- 
ture and soil moisture are also considerations. Examples 
of grasses and legumes are fescue, lovegrass, bromegrass, 
clover, alfalfa, bluegerass, switchgrass, sericea lespedeza, 
Korean lespedeza, and crownvetch. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds, that pro- 
vide food and cover for wildlife. Major soil properties that 
affect the growth of these plants are depth of the root 
zone, texture of the surface layer, available water capaci- 
ty, wetness, surface stoniness, and flood hazard. Soil tem- 
perature and soil moisture are also considerations. Exam- 
ples of wild herbaceous plants are bluestem, goldenrod, 
beggarweed, wheatgrass, grama, indiangrass, pokeweed, 
native lespedeza, and partridgepea. 

Hardwood trees and the associated woody understory 
provide cover for wildlife and produce nuts or other fruit, 
buds, catkins, twigs, bark, or foliage that wildlife eat. 
Major soil properties that affect growth of hardwood 
trees and shrubs are depth of the root zone, available 
water capacity, and wetness. Examples of native plants 
are oak, cottonwood, cherry, osageorange, hawthorn, dog- 
wood, hickory, blackberry, blackhaw, persimmon, sumac, 
pecan, black walnut, and grape. Examples of fruit-produc- 
ing shrubs that are commercially available and suitable 
for planning on soils rated good are Russian-olive, au- 
tumn-olive, and crabapple. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover plants that furnish habitat or supply food in 
the form of browse, seeds, or fruitlike cones. Soil proper- 
ties that have a major effect on the growth of coniferous 
plants are depth of the root zone, available water capaci- 
ty, and wetness. Examples of coniferous plants are 
redcedar and juniper. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, or foliage used by wildlife or that pro- 
vide cover and shade for some species of wildlife. Major 


soil properties that affect the growth of shrubs are depth 
of the root zone, available water capacity, salinity, and 
moisture. Examples of shrubs are roughleaf dogwood, 
coralberry, plum, and greenbrier. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Major soil 
properties affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants are smart- 
weed, wild millet, cattail, and rushes, sedges, and reeds. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control structures 
in marshes or streams. Major soil properties affecting 
shallow water areas are depth to bedrock, wetness, sur- 
face stoniness, slope, and permeability. The availability of 
a dependable water supply is important if water areas are 
to be developed. Examples of shallow water areas are 
marshes, waterfowl feeding areas, and ponds. 

The kinds of wildlife habitat are briefly described in 
the following paragraphs. 

Openland habitat consists of cropland, pasture, 
meadows, and areas that are overgrown with grasses, 
herbs, shrubs, and vines. These areas produce grain and 
seed crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas in- 
elude bobwhite quail, meadowlark, field sparrow, killdeer, 
cottontail, and fox. 

Woodland habitat consists of areas of hardwoods or 
conifers, or a mixture of both, and associated grasses, 
legumes, and wild herbaceous plants. Wildlife attracted to 
these areas include wild turkey, woodcock, thrushes, 
vireos, woodpeckers, squirrels, fox, raccoon, and deer. 

Wetland habitat consists of open, marshy or swampy, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, shore birds, rails, kingfishers, muskrat, 
mink, and beaver. 

Rangeland habitat consists of areas of wild herbaceous 
plants and shrubs. Wildlife attracted to rangeland include 
white-tailed deer, coyote, meadowlark, lark bunting, and 
bobwhite quail. 


Soil properties 


Extensive data about soil properties are summarized on 
the following pages. The two main sources of these data 
are the many thousands of soil borings made during the 
course of the survey and the laboratory analyses of 
selected soil samples from typical profiles. 

In making soil borings during field mapping, soil 
scientists can identify several important soil properties. 
They note the seasonal soil moisture condition or the 
presence of free water and its depth. For each horizon in 
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the profile, they note the thickness and color of the soil 
material; the texture, or amount of clay, silt, sand, and 
gravel or other coarse fragments; the structure, or the 
natural pattern of cracks and pores in the undisturbed 
soil; and the consistence of the soil material in place 
under the existing soil moisture conditions. They record 
the depth of plant roots, determine the pH or reaction of 
the soil, and identify any free carbonates. 

Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
determine all major properties of key soils, especially pro- 
perties that cannot be estimated accurately by field ob- 
servation. Laboratory analyses are not conducted for all 
soil series in the survey area, but laboratory data for 
many soil series not tested are available from nearby sur- 
vey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of en- 
gineering properties, the engineering classifications, and 
the physical and chemical properties of each major 
horizon of each soil in the survey area. They also present 
data about pertinent soil and water features, engineering 
test data, and data obtained from physical and chemical 
laboratory analyses of soils. 


Engineering properties 


Table 14 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 14 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each horizon 
is indicated. More information about the range in depth 
and about other properties in each horizon is given for 
each soil series in the section “Soil series and morpholo- 
gy.” 

Texture is described in table 14 in the standard terms 
used by the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clay in soil material that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil material that is 7 to 
27 percent clay, 28 to 50 percent silt, and less than 52 per- 
cent sand. If a soil contains gravel or other particles 
coarser than sand, an appropriate modifier is added, for 
example, “gravelly loam.” Other texture terms are 
defined in the Glossary. 

The two systems commonly used in classifying soils for 
engineering use are the Unified Soil Classification System 
(Unified) (2) and the system adopted by the American 
Association of State Highway and Transportation Offi- 
cials (AASHTO) (2). 

The Unified system classifies soils according to proper- 
ties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 8 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 


into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 
classes have a dual classification symbol, for example, CL- 
ML. 

The AASHTO system classifies soils according to those 
properties that affect their use in highway construction 
and maintenance. In this system a mineral soil is clas- 
sified in one of seven basic groups ranging from A-1 
through A-7 on the basis of grain-size distribution, liquid 
limit, and plasticity index. Soils in group A-1 are coarse 
grained and low in content of fines. At the other extreme, 
in group A-7, are fine-grained soils. Highly organic soils 
are classified in group A-8 on the basis of visual inspec- 
tion. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-1-a, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. These 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The estimated classification, 
without group index numbers, is given in table 14. Also in 
table 14 the percentage, by weight, of rock fragments 
more than 8 inches in diameter is estimated for each 
major horizon. These estimates are determined mainly by 
observing volume percentage in the field and then con- 
verting that, by formula, to weight percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These in- 
dexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators in 
making general predictions of soil behavior. Range in 
liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas and 
on observations of the many soil borings made during the 
survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterburg limits extend a marginal amount across clas- 
sification boundaries (1 or 2 percent), the classification in 
the marginal zone is omitted. 


Physical and chemical properties 


Table 15 shows estimated values for several soil charac- 
teristics and features that affect behavior of soils in en- 
gineering uses. These estimates are given for each major 
horizon, at the depths indicated, in the typical pedon of 
each soil. The estimates are based on field observations 
and on test data for these and similar soils. 
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Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil fea- 
tures as plowpans and surface crusts. Permeability of the 
soil is an important factor to be considered in planning 
and designing drainage systems, in evaluating the poten- 
tial of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irrigation 
systems. 

Soil reaction is expressed as a range in pH values. The 
range in pH of each major horizon is based on many field 
checks. For many soils, the values have been verified by 
laboratory analyses. Soil reaction is important in selecting 
the crops, ornamental plants, or other plants to be grown; 
in evaluating soil amendments for fertility and stabiliza- 
tion; and in evaluating the corrosivity of soils. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also in- 
fluence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless special 
designs are used. A high shrink-swell potential indicates 
that special design and added expense may be required if 
the planned use of the soil will not tolerate large volume 
changes. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated steel 
or concrete. The rate of corrosion of uncoated steel is re- 
lated to soil moisture, particle-size distribution, total acidi- 
ty, and electrical conductivity of the soil material. The 
rate of corrosion of concrete is based mainly on the 
sulfate content, texture, and acidity of the soil. Protective 
measures for steel or more resistant concrete help to 
avoid or minimize damage resulting from the corrosion. 
Uncoated steel intersecting soil boundaries or soil 
horizons is more susceptible to corrosion than an installa- 
tion that is entirely within one kind of soil or within one 
soil horizon. 

Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 


kinds of land use and treatment. The soil erodibility fac- 
tor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. K values range from 0.10 to 0.64. To 
estimate annual soil loss per acre, the K value of a soil is 
modified by factors representing plant cover, grade and 
length of slope, management practices, and climate. The 
soil-loss tolerance factor (T) is the maximum rate of soil 
erosion, whether from rainfall or soil blowing, that can 
occur without reducing crop production or environmental 
quality. The rate is expressed in tons of soil loss per acre 
per year. 

Wind erodibility groups are made up of soils that have 
similar properties that affect their resistance to soil blow- 
ing if cultivated. The groups are used to predict the 
susceptibility of soil to blowing and the amount of soil 
lost as a result of blowing. Soils are grouped according to 
the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine sands. 
These soils are extremely erodible, so vegetation is dif- 
ficult to establish. They are generally not suitable for 
crops. 

2. Loamy sands, loamy fine sands, and loamy very fine 
sands. These soils are very highly erodible, but crops can 
be grown if intensive measures to control soil blowing are 
used. 

3. Sandy loams, coarse sandy loams, fine sandy loams, 
and very fine sandy loams. These soils are highly erodi- 
ble, but crops can be grown if intensive measures to con- 
trol soil blowing are used. 

4L. Caleareous loamy soils that are less than 35 percent 
clay and more than 5 percent finely divided calcium car- 
bonate. These soils are erodible, but crops can be grown if 
intensive measures to control soil blowing are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 385 percent clay. These soils are 
moderately erodible, but crops can be grown if measures 
to control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 per- 
cent finely divided calcium carbonate. These soils are 
slightly erodible, but crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and less 
than 5 percent finely divided calcium carbonate, except 
silty clay loams. These soils are very slightly erodible, and 
crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible, and crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject to 
soil blowing. 
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Soil and water features 


Table 16 contains information helpful in planning land 
uses and engineering projects that are likely to be af- 
fected by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
placed in one of four groups on the basis of the intake of 
water after the soils have been wetted and have received 
precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (ow ru- 
noff potential) when thoroughly wet. These consist chiefly 
of deep, well drained to excessively drained sands or 
gravels. These soils have a high rate of water transmis- 
sion. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tial, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 
al. These soils have a very slow rate of water transmis- 
sion. 

Flooding is the temporary covering of soil with water 
from overflowing streams, with runoff from adjacent 
slopes, and by tides. Water standing for short periods 
after rains or after snow melts is not considered flooding, 
nor is water in swamps and marshes. Flooding is rated in 
general terms that. describe the frequency and duration of 
flooding and the time of year when flooding is most like- 
ly. The ratings are based on evidence in the soil profile of 
the effects of flooding, namely thin strata of gravel, sand, 
silt, or, in places, clay deposited by floodwater; irregular 
decrease in organic-matter content with increasing depth; 
and absence of distinctive soil horizons that form in soils 
of the area that are not subject to flooding. The ratings 
are also based on local information about floodwater 
levels in the area and the extent of flooding; and on infor- 
mation that relates the position of each soil on the land- 
scape to historic floods. 

The generalized description of flood hazards is of value 
in land-use planning and provides a valid basis for land- 
use restrictions. The soil data are less specific, however, 
than those’ provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 


High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. Esti- 
mates are based mainly on the relationship between gray- 
ish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated in table 16 are the depth to 
the seasonal high water table; the kind of water table, 
that is, perched, artesian, or apparent; and the months of 


the year that the water table commonly is high. Only 
saturated zones above a depth of 5 or 6 feet are indicated. 


Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such in- 
formation is also needed to decide whether or not con- 
struction of basements is feasible and to determine how 
septic tank absorption fields and other underground in- 
stallations will function. Also, a seasonal high water table 
affects ease of excavation. 

Depth to bedrock is shown for all soils that are under- 
lain by bedrock at a depth of 5 to 6 feet or less. For many 
soils, the limited depth to bedrock is a part of the defini- 
tion of the soil series. The depths shown are based on 
measurements made in many soil borings and on other 
observations during the mapping of the soils. The kind of 
bedrock and its hardness as related to ease of excavation 
is also shown. Rippable bedrock can be excavated with a 
single-tooth ripping attachment on a 200-horsepower trac- 
tor, but hard bedrock generally requires blasting. 


Engineering test data 


The results of analyses of engineering properties of 
several typical soils of the survey area are given in table 
17. 

The data presented are for soil samples that were col- 
lected from carefully selected sites. The soil profiles sam- 
pled are typical of the series discussed in the section “Soil 
series and morphology.” The soil samples were analyzed 
by the State of Oklahoma, Department of Highways, 
Materials Division. ; 

The methods used in obtaining the data are listed by 
code in the next paragraph. Most of the codes, in 
parentheses, refer to the methods assigned by the Amer- 
ican Association of State Highway and Transportation Of- 
ficials. The codes for shrinkage and Unified classification 


are those assigned by the American Society for Testing 
and Materials. 


The methods and codes are AASHTO classification (M- 
145-49); Unified classification (D-2487-69); mechanical 
analysis (T88-57); liquid limit (T89-60); plasticity index 
(T90-56); shrinkage (D-427). 
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Classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey (5) has six categories. Beginning 
with the broadest, these categories are the order, sub- 
order, great group, subgroup, family, and series. In this 
system the classification is based on the different soil 
properties that can be observed in the field or those that 
ean be inferred either from other properties that are ob- 
servable in the field or from the combined data of soil 
science and other disciplines. The properties selected for 
the higher categories are the result of soil genesis or of 
factors that affect soil genesis. In table 18, the soils of the 
survey area are classified according to the system. 
Categories of the system are discussed in the following 
paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of domi- 
nant soil-forming processes that have taken place. Each 
order is identified by a word ending in sol. An example is 
Entisol. Five of the ten orders are recognized in Carter 
County. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Ustolls (Ust, meaning dry plus olls, 
from Mollisols). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; soil 
moisture and temperature regimes; and base status. Each 
great group is identified by the name of a suborder and a 
prefix that suggests something about the properties of 
the soil. An example is Argiustolls (Argi), meaning argillic 
horizons, plus ust, the suborder of Mollisols that has an 
ustic moisture regime). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other or- 
ders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective Typic identifies the subgroup that is 
thought to typify the great group. An example is Typic 
Argiustolls. 

FAMILY. Families are established within a subgroup 
on the basis of similar physical and chemical properties 
that affect management. Among the properties con- 
sidered in horizons of major biological activity below plow 
depth are particle-size distribution, mineral content, tem- 
perature regime, thickness of the soil penetrable by roots, 
consistence, moisture equivalent, soil slope, and per- 


manent cracks. A family name consists of the name of a 
subgroup and a series of adjectives. The adjectives are 
the class names for the soil properties used as family dif- 
ferentiae. An example is fine-loamy, mixed, thermic Typic 
Argiustolls. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics are color, texture, structure, reaction, con- 
sistence, and mineral and chemical composition. 


Soil series and morphology 


In this section, each soil series recognized in the survey 
area is described in detail. The descriptions are arranged 
in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
formed are discussed for each series. The soil is then 
compared to similar soils and to nearby soils of other se- 
ries. Then a pedon, a small three-dimensional area of soil 
that is typical of the soil series in the survey area, is 
described. The detailed descriptions of each soil horizon 
follow standards in the Soil Survey Manual (4). Unless 
otherwise noted, colors described are for dry soil. 

Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or mapping units, of each soil series are described 
in the section “Soil maps for detailed planning.” 


Bergstrom series 


The Bergstrom series consists of deep, well drained, 
moderately permeable, nearly level soils on flood plains. 
Slopes are 0 to 1 percent. The soils formed in loamy allu- 
vium under a cover of trees and tall grasses. 

Representative profile of Bergstrom silt loam, 65 feet 
east and 400 feet south of the northwest corner sec. 2, T. 
18., R. 2 W:: 


Ap—0 to 6 inches, grayish brown (10YR 5/2) silt loam, very dark gray- 
ish brown (10YR 3/2) moist; weak medium subangular blocky struc- 
ture parting to weak medium granular; very hard, friable; calcare- 
ous; moderately alkaline; clear smooth boundary. 

A1—6 to 24 inches, dark grayish brown (10YR 4/2) silt loam, very dark 
grayish brown (10YR 3/2) moist; weak medium subangular blocky 
structure parting to weak medium granular; very hard, friable; few 
fine masses of calcium carbonate; calcareous; moderately alkaline; 
gradual smooth boundary. 

B--24 to 55 inches, brown (7.5YR 4/2) silty clay loam, dark brown 
(7.5YR 3/2) moist; moderate medium subangular blocky structure; 
very hard, firm; common fine masses of calcium carbonate; calcare- 
ous; moderately alkaline; gradual smooth boundary. 

C—55 to 72 inches, reddish brown (SYR 5/4) silty clay loam, reddish 
brown (SYR 4/4) moist; massive; very hard, firm; common 
threadlike masses of ealcium carbonate; few black concretions; cal- 
careous; moderately alkaline. 


Thickness of the solum is 35 to 60 inches. 

The Ap and Al horizons are grayish brown, brown, or dark grayish 
brown. The Ap horizon is mildly alkaline through moderately alkaline. In 
some areas, it is nonealcareous. The Al horizon is moderately alkaline 
and calcareous. It is silt loam or silty clay loam. 
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The B horizon is brown, dark brown, yellowish brown, strong brown, 
or reddish brown. It is a caleareous silt loam or silty clay loam. 

The C horizon is the same color as the B horizon, including reddish 
yellow and light brown. In a few profiles there are a few brownish or 
reddish mottles. The texture is silt loam, silty clay loam, or clay loam. 


Bergstrom soils occur as smooth, narrow to wide areas 
on flood plains. They are associated with Elandco soils 
and are similar to Dale and Elandeo soils. The organic 
matter distribution in Dale soils decreases gradually with 
increasing depth. Those soils are rarely or never flooded. 
Elandco soils are not calcareous throughout. 


Bunyan series 


The Bunyan series are deep, well drained, moderately 
permeable, nearly level to very gently sloping soils on 
flood plains. Slopes are 0 to 2 percent. The soils formed in 
recent deposits of loamy alluvium under a cover of trees. 

Representative profile of the Bunyan loam, 250 feet 
north and 2,430 feet west of the southeast corner sec. 26, 
T.28, R.3 W.:: 


A11—0 to 10 inches, dark yellowish brown (10YR 4/4) loam, dark yel- 
lowish brown (10YR 3/4) moist; weak fine granular structure; hard, 
friable; few thin strata of brown fine sandy loam; slightly acid; clear 
smooth boundary. 

A12—10 to 24 inches, yellowish brown (10YR 5/4) fine sandy loam, dark 
yellowish brown (10YR 3/4) moist; weak fine granular structure; 
hard, very friable; few thin strata of brown loam; mildly alkaline; 
clear smooth boundary. 

Ab—24 to 50 inches, grayish brown (10YR 5/2) loam, very dark grayish 
brown (10YR 3/2) moist; weak coarse subangular blocky structure; 
hard, friable; few black concretions; moderately alkaline; gradual 
smooth boundary. 

C—50 to 72 inches, yellowish brown (10YR 5/4) loam, dark yellowish 
brown (10YR 3/4) moist; massive; hard, friable; few black concre- 
tions; mildly alkaline. 


Thickness of the solum ranges from 35 to 60 inches. 

The All and A12 horizons are dark yellowish brown, grayish brown, 
brown, yellowish brown, or pale brown. Stratification varies from scar- 
cely evident to pronounced. The lower part of the A horizon is loam or 
fine sandy loam. The A horizon ranges from slightly acid to neutral in 
the upper part and from slightly acid to moderately alkaline in the lower 

art. 


The Ab horizon is dark grayish brown, grayish brown, brown, or dark 
brown. It is loam or clay loam and is neutral to moderately alkaline. 

The C horizon is similar in color to the A horizon. Some pedons have 
few to common brownish, reddish, or grayish mottles. Reaction is 
neutral to moderately alkaline. Texture is fine sandy loam, loam, or clay 
loam. 


Bunyan soils oceur as narrow to wide areas on flood 
plains. They are associated with Pulaski and Elandco soils 
and are similar to Yahola, Pulaski, and Weswood soils. 
Yahola and Pulaski soils have less than 18 percent clay in 


the control section. Weswood soils have more silt in the 
upper 40 inches of soil than Bunyan soils. 


Burleson series 


The Burleson series consists of deep, moderately well 
drained, very slowly permeable, nearly level soils on 
uplands. Slopes are 0 to 1 percent. The soils formed in 
thick clay deposits in broad smooth uplands. 


Representative profile of Burleson clay, 0 to 1 percent 
slopes, 2,400 feet north and 550 feet east of the southwest 
corner sec. 38, T.28., R. 1 E.: 


Ap—0 to 5 inches, dark gray (LOYR 4/1) clay, very dark gray (LOYR 3/1) 
moist; weak medium blocky structure breaking to weak medium 
granular; very hard, very firm; few chert fragments 2 mm to 10 
mm in diameter; moderately alkaline; clear wavy boundary. 

A11—5 to 20 inches, very dark gray (N 3/0) clay, black (N 2/0) moist; 
weak medium blocky structure; extremely hard, extremely firm; 
few distinct slickensides; moderately alkaline; gradual wavy bounda- 


ry. 

A12—20 to 40 inches, dark gray (N 4/0) clay, very dark gray (N 3/0) 
moist; weak coarse blocky structure; extremely hard, extremely 
firm; few distinct slickensides that intersect; few chert fragments 2 
mm to 10 mm in diameter; moderately alkaline; gradual wavy boun- 
dary. : 

AC—40 to 53 inches, gray (10YR 5/1) silty clay, dark gray (10YR 4/1) 
moist; weak coarse blocky structure; extremely hard, extremely 
firm; distinct slickensides that intersect; few cracks and few ped 
faces with dark gray (N' 4/0) coatings; few bodies of grayish brown 
(2.5Y 5/2) in the mass; few fine soft masses and concretions of calci- 
um carbonate; calcareous; moderately alkaline; gradual wavy boun- 
dary. 

C—53 to 80 inches, grayish brown (2.5Y 5/2) silty clay, dark grayish 
brown (2.5Y 4/2) moist; massive; extremely hard, extremely firm; 
few slickensides with dark gray (10YR 4/1) coatings; common fine 
soft masses and concretions of calcium carbonate; calcareous; 
moderately alkaline. 


Thickness of the combined A and AC horizons ranges from 40 to 72 
inches. In virgin areas gilgai microrelief consists of knolls 3 to 8 inches 
higher than depressions. The distance between the center of the knolls 
and the center of the depressions ranges from about 8 to 12 feet. Inter- 
secting slickensides are at depths of 20 to 30 inches. Thickness of the A 
horizon ranges from 12 inches in the microknolls to 50 inches in the 
microdepressions. 

The A horizon is dark gray or very dark gray. Reaction is slightly 
acid to moderately alkaline. 

The AC horizon is gray, dark gray, grayish brown, or dark grayish 
brown. Some pedons have few to common gray, brown, or olive mottles. 
Most pedons have cracks lined or filled with darker material like the Al 
horizon. Reaction is mildly alkaline to moderately alkaline. 

The C horizon is grayish brown, dark gray, gray, or brown. Some 
pedons have mottles of olive, brown, or yellowish brown. Reaction is 
moderately alkaline. The soil is noncaleareous to calcareous and has soft 
powdery carbonates. 


Burleson soils are similar to Watonga and Heiden soils. 
Watonga soils have brownish colors within the upper 40 
inches of the solum and formed in flood plains. Heiden 
soils have more brownish colors in the A horizon. The as- 
sociated soils are Heiden and Wilson soils. 


Chickasha series 


The Chickasha series are deep, well drained, moderate- 
ly permeable, very gently sloping to gently sloping soils 
on uplands. Slopes range from 1 to 5 percent. The soils 
formed in material weathered from sandstone under a 
cover of prairie grasses. They are on broad to narrow 
ridge crests and smooth side slopes. 

Representative profile of Chickasha loam, 1 to 3°per- 
cent slopes, 1,880 feet east and 1,980 feet north of the 
southeast corner sec. 6, T. 4 S., R. 3 W:: 


Al—0 to 12 inches, grayish brown (10YR 5/2) loam, very dark grayish 
brown (10YR 3/2) moist; moderate medium granular structure; 
slightly hard, friable; medium acid; gradual smooth boundary. 
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B21t—12 to 24 inches, reddish yellow (7.5YR 6/6) sandy clay loam, 
strong brown (7.5YR 5/6) moist; weak medium prismatic structure 
and weak medium subangular blocky; hard, friable; thin clay films 
on faces of peds; medium acid; gradual smooth boundary. 

B22t—24 to 44 inches, reddish yellow (7.5YR 6/8) sandy clay loam, 
strong brown (7.5YR 5/8) moist; weak medium prismatic structure 
and weak medium subangular blocky; hard, firm; thin clay films on 
faces of peds; medium acid; gradual smooth boundary. 

B3—44 to 58 inches, reddish yellow (7.5YR 7/8) sandy clay loam, reddish 
yellow (7.5YR 6/8) moist; weak medium subangular blocky struc- 
ture; hard, friable; few thin sandstone fragments in the lower part; 
medium acid; abrupt wavy boundary. 

C—58 to 65 inches, light gray (1OYR 7/2) sandstone, common medium 
distinct mottles of reddish yellow (7.5YR 6/8); hard when dry, soft 
to hard when moist. 


Thickness of the soil ranges from 40 to 60 inches and corresponds 
with the depth to bedrock. 

The A horizon is grayish brown, brown, dark brown, or dark grayish 
brown. 

In some profiles a Bl horizon occurs. It has colors and textures 
similar to those of the B21t horizon. It is neutral to medium acid. 

The B21t horizon is brown, dark brown, strong brown, reddish yellow, 
dark yellowish brown, yellowish brown, or brownish yellow. In some 
profiles reddish or brownish mottles occur. The texture is loam or sandy 
clay loam. Reaction ranges from medium acid to neutral. 

The B22t horizon is the same color as the B2I1t horizon, including 
strong brown, reddish yellow, yellowish brown, or brownish yellow. It is 
loam, clay loam, or sandy clay loam and ranges from medium acid to 
moderately alkaline. 

The C horizon is grayish, brownish, or yellowish soft sandstone. 


Chickasha soils are similar to Zaneis soils. Zaneis soils 
have redder hues in the B horizon than Chickasha soils. 
The associated soils are Zaneis and Renfrow soils. 


Chigley series 


The Chigley series consists of deep, moderately well 
drained, moderately slowly permeable soils of the 
uplands. These soils are on narrow strongly sloping to 
steep side slopes. Slopes range from 10 to 30 percent. The 
Chigley soils formed in cherty conglomerate interbedded 
with sandstone and shale under a cover of trees. A 
perched water table occurs at a depth of 3 to 4 feet in 
part of the year. 

Typical pedon of Chigley gravelly loam in an area of 
Chigley-Darnell Variant complex, 10 to 30 percent slopes, 
300 feet east and 500 feet north of the southwest corner 
sec. 29, T.2S.,R. 1 Es: 


A1—0 to 2 inches, pale brown (LOYR 6/3) gravelly loam, brown (10YR 
4/3) moist; weak fine granular structure; soft, very friable; 15 per- 
cent by volume flattened and rounded sandstone and chert frag- 
ments 2 millimeters to 3 inches in the long axis; some mixing of 
very pale brown (10YR 8/4) A2 horizon colors; slightly acid; clear 
wavy boundary. 

A2—2 to 6 inches, very pale brown (1OYR 8/4) gravelly loam, light yel- 
lowish brown (10YR 6/4) moist; weak fine granular structure; 
slightly hard, very friable; 835 percent by volume flattened and 
rounded sandstone and chert fragments 2 millimeters to 3 inches in 
the long axis; some mixing of pale brown (10YR 6/3) Al horizon 
colors; very strongly acid; clear wavy boundary. 

B21t—6 to 16 inches, reddish yellow (65YR 6/6) clay, yellowish red (6YR 
4/6) moist; weak medium blocky structure; very hard, very firm; 
distinct clay films; many peds with very pale brown (10YR 8/4) 
coatings; 15 percent by volume flattened and rounded sandstone 
and chert fragments 2 millimeters to 3 inches in the long axis; 
strongly acid; gradual wavy boundary. 


B22t-—-16 to 42 inches, reddish yellow (SYR 6/6) clay, yellowish red 6 YR 
4/6) moist; weak medium and coarse blocky structure; very hard, 
very firm; distinct clay films; few peds with very pale brown (l0YR 
7/8) coatings; 10 percent by volume flattened and rounded sand- 
stone and chert fragments 2 millimeters to 3 inches in the long axis; 
few fine and medium black concretions; medium acid; clear wavy 
boundary. 

C—42 to 44 inches, fractured hard sandstone interbedded with hard 
shale and cherty conglomerate. 


Solum thickness ranges from 40 to 60 inches but is commonly less 
than 50 inches. 

The A1 horizon is pale brown, light brownish gray, grayish brown, or 
brown. 

The A2 horizon is very pale brown, light brownish gray, light brown, 
or pale brown. The Al horizon is neutral to medium acid, and the A2 
horizon is medium acid through very strongly acid. 

The B2t horizon is reddish yellow, yellowish red, or strong brown. The 
texture is clay or heavy clay loam. Reaction is medium acid or strongly 
acid. Gravel fragments range from 10 to 25 percent. 

Some pedons have a B3 horizon with colors similar to those in the B2t 
horizon, including few to many brownish, grayish, or reddish mottles. 
Fragments of chert and sandstone range from 10 to 35 percent by 
volume. 

The C horizon is hard fractured sandstone interbedded with layers of 
cherty conglomerate and shale. It is commonly tilted 20 to 50 degrees 
from horizontal. 


Chigley soils are similar to Windthorst soils. 
Windthorst soils lack gravelly fragments and formed in 
clay or soft shale. Chigley soils are mapped only with the 
Darnell Variant. 


Clarita series 


The Clarita series consists of deep, moderately well 
drained, very slowly permeable soils that formed in 
material weathered from calcareous clays and clay shales 
on uplands. These soils are on gently sloping hillsides. 
Slopes range from 3 to 5 percent. 

Typical pedon of Clarita silty clay, 3 to 5 percent 
slopes, 1,000 feet east and 1,040 feet south of the 
northwest corner sec. 13, T. 1 S., R. 2 W.: 


A11—0 to 13 inches, very dark grayish brown (10YR 3/2) silty clay, very 
dark brown (10YR 2/2) moist; strong medium granular structure; 
very hard, very firm; few slickensides; few fine chert and limestone 
gravel; calcareous; moderately alkaline; gradual wavy boundary. 

A12—13 to 24 inches, dark brown (7.5YR 4/2) silty clay, dark brown 
(7.5YR 3/2) moist; moderate fine and medium blocky structure; very 
hard, very firm; intersecting slickensides; few fine and medium 
chert and limestone gravel; calcareous; moderately alkaline; gradual 
wavy boundary. 

AC—24 to 45 inches, reddish brown (5YR 5/4) silty clay, reddish brown 
(SYR 4/4) moist, weak medium blocky structure; extremely hard, 
very firm; few bodies and coatings on ped faces with dark brown 
(75YR 4/2) intersecting slickensides; few powdery masses and 
concretions of calcium carbonate; few fine and medium chert and 
limestone gravel; calcareous; moderately alkaline; gradual wavy 
boundary. 

C—45 to 80 inches, reddish brown (5YR 5/4) silty clay, reddish brown 
(SYR 4/4) moist; massive; extremely hard, extremely firm; few 
medium and coarse bodies of reddish yellow (5YR 6/6) and red 

.(2.5YR 4/6); few slickensides; common powdery masses and concre- 
tions of calcium carbonate; caleareous; moderately alkaline. 


The A and AC horizons combined are 35 to 65 inches thick. They are 
thinnest in the mierohigh and thickest in the microlow. The texture 
throughout is silty clay, clay, or heavy silty clay loam. 
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The A horizon is dark grayish brown, very dark grayish brown, or 
dark brown. Some pedons are calcareous to noncalcareous in the A 
horizon. All horizons are moderately alkaline. 

The AC horizon is reddish brown, yellowish red, reddish yellow, 
brown, or strong brown. 

The C horizon is similar in color to the AC horizon, and some pedons 
have red to gray mottles. 

This Clarita soil is a taxadjunct to the Clarita series because it has a 
brownish A horizon in more than 50 percent of the pedons. It is similar 
enough to Clarita soils in behavior that nothing would be gained by ad- 
ding another series name. 


Clarita soils are similar to Grainola and Tamford soils. 
Tamford and Grainola soils have colors with higher 
chromas than Clarita throughout the upper 12 inches. In 
addition, Grainola soils have a thinner solum than Clarita 
soils. Clarita soils are usually associated with Heiden 
soils. 


Dale series 


The Dale series are deep, well drained, moderately 
permeable, nearly level soils on broad smooth stream ter- 
races. Slopes are 0 to 1 percent. The soils formed in 
loamy alluvial sediments under a cover of prairie grasses 
and scattered trees. 

Representative profile of Dale silt loam, 2,540 feet 
north and 950 feet east of the southwest corner sec. 22, T. 
38.,,R.3 E. 


Ap—0 to 6 inches, brown (10YR 5/3) silt loam, dark brown (10YR 3/3) 
moist; weak fine granular structure; hard, very friable; slightly acid; 
clear smooth boundary. 

A1l—6 to 15 inches, brown (10YR 5/8) silt loam, dark brown (10YR 3/3) 
moist; weak medium granular structure; hard, friable; slightly acid; 
gradual smooth boundary. 

B21—15 to 34 inches, reddish brown (5YR 4/3) silt loam, dark reddish 
brown (5YR 3/3) moist; weak coarse prismatic structure parting to 
weak coarse subangular blocky; very hard, firm; neutral; gradual 
smooth boundary. 

B22—34 to 54 inches, reddish brown (5YR 5/4) silt loam, reddish brown 
(SYR 4/4) moist; weak coarse prismatic structure parting to weak 
coarse subangular blocky; hard, friable; neutral; gradual smooth 
boundary. 

C—54 to 72 inches, yellowish red (5YR 5/6) silty clay loam, yellowish 
red (SYR 4/6) moist; few strata of red (2.5YR 4/6); massive; very 
hard, firm; common powdery masses of calcium carbonate; calcare- 
ous; moderately alkaline. 


Thickness of the solum ranges from 40 to 65 inches. 

The A horizon is dark grayish brown, brown, dark brown, grayish 
brown, or reddish brown. It is medium or slightly acid. 

The B21 horizon is reddish brown. It is silt loam or silty clay loam and 
slightly acid through mildly alkaline. 

The B22 horizon is reddish brown, yellowish red, or reddish yellow. It 
is silt loam or silty clay loam and neutral through moderately alkaline. 

The C horizon is reddish brown, yellowish red, red, or reddish yellow. 
It is silt loam or silty clay loam. 


Dale soils occur as broad smooth areas on terraces. 
They are commonly associated with Konawa soils. They 
are similar to Elandco and Bergstrom soils. Elandco and 


Bergstrom soils have irregular organic matter distribu- 
tion and have a higher flood hazard than Dale soils. 


Darnell series 


The Darnell series consists of shallow, well drained to 
somewhat excessively drained, moderately rapidly perme- 
able soils. These soils formed in material weathered from 
sandstone. They are on ridgetops and on side slopes. 
Slopes range from 2 to 20 percent. 

Typical pedon of Darnell fine sandy loam in an area of 
Windthorst-Darnell complex, 5 to 20 percent slopes, 1,200 
feet west and 2,600 feet north of the southeast corner sec. 
29,T.5S.,R.2 E.: 


A1i—O to 2 inches, grayish brown (1LOYR 5/2) fine sandy loam, very dark 
grayish brown (10YR 3/2) moist; moderate fine granular structure; 
soft, very friable; some mixing of pale brown (10YR 6/3) colors; 
neutral; clear smooth boundary. 

A2—2 to 6 inches, pale brown (10YR 6/3) fine sandy loam, brown (1OYR 
4/3) moist; weak fine granular structure; soft, very friable; some 
mixing of very pale brown (10YR 7/4) colors; 5 percent by volume 
soft yellow (L0YR 7/6) sandstone fragments that are less than 3 
inches in diameter; slightly acid; gradual wavy boundary. 

B—6 to 16 inches, very pale brown (10YR 7/4) fine sandy loam, yel- 
lowish brown (10YR 5/4) moist; weak fine granular structure; 
slightly hard, very friable; 10 percent by volume soft sandstone 
fragments 1 to 3 inches in diameter, 5 percent by volume soft sand- 
stone fragments 3 to 6 inches in diameter; slightly acid; clear wavy 
boundary. 

C—16 to 28 inches, reddish yellow (7.5YR 6/6) weakly cemented sand- 
stone, strong brown (7.5YR 5/6) moist; medium acid. 


Depth to bedrock is 10 to 20 inches. 

The Al horizon is grayish brown, brown, or pale brown. It is neutral 
to strongly acid. 

The AZ horizon, where present, is slightly lighter in color than the Al 
horizon. Reaction is neutral through strongly acid. 

The B horizon is very pale brown, pale brown, light yellowish brown, 
yellow, reddish yellow, or reddish brown. It is fine sandy loam or loam 
and neutral through medium acid. Soft fragments more than 3 inches in 
diameter commonly range from 0 to 15 percent by volume. 

The C horizon is weakly to strongly cemented sandstone. It is reddish 
brown, yellowish red, reddish yellow, strong brown, or brown. It is 
neutral through strongly acid. 


Darnell soils are mapped only with Windthorst and 
Stephenville soils. They are similar to Stephenville soils, 
which have a thicker solum and a more clayey texture in 
the B horizon. 


Darnell Variant 


The Darnell Variant consists of shallow, well drained, 
moderately rapidly permeable soils formed in material 
weathered from fractured hard sandstone and _inter- 
bedded hard shales. These soils are on hillsides. Slopes 
range from 10 to 30 percent. 

Typical pedon of the Darnell Variant in an area of 
Chigley-Darnell Variant complex, 10 to 30 percent slopes, 
300 feet north and 190 feet west of the southeast corner 
sec, 30, T.28S., R.1 E.: 


Al—0 to 5 inches, pale brown (10YR 6/3) channery loam, brown (10YR 
4/3) moist; weak fine granular structure; hard, very friable; 25 per- 
cent by volume flattened sandstone and chert fragments 1/4 inch to 
3 inches in diameter on the long axis; slightly acid; clear wavy boun- 
dary. 

B2—5 to 17 inches, very pale brown (10YR 8/4) very channery clay 
loam, yellowish brown (LOYR 5/4) moist; weak fine granular struc- 
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ture; hard, friable; 80 percent by volume flattened sandstone and 

shale fragments 1 inch to 6 inches in diameter on the long axis; few 

fine black concretions; very strongly acid; clear wavy boundary. 
C—17 to 20 inches, hard sandstone interbedded with hard shales. 


Solum thickness is 8 to 20 inches. 

The Al horizon is pale brown, light brownish gray, grayish brown, or 
brown. It is medium acid through slightly acid. Fragments range from 
15 to 45 percent by volume. 

The B2 horizon is very pale brown, pale brown, light yellowish brown, 
light brown, or light brownish gray. It is a loam, silt loam, or silty clay 
loam that is 50 to 90 percent fragments. It is medium acid through very 
strongly acid. 

The C horizon is fractured sandstone bedrock that is interbedded with 
layers of hard shale or chert. It is commonly tilted 20 to 50 degrees 
from horizontal. 

The Darnell Variant soil is a variant to the Darnell series, because it 
has more than 35 percent fragments in the control section. 


The Darnell Variant is associated with Chigley soils, 
which have a more clayey subsoil and a thicker solum. 


Duffau series 


The Duffau series consists of deep, well drained, 
moderately permeable, gently sloping and sloping soils on 
uplands. Slopes range from 3 to 8 percent. The soils 
formed in weakly consolidated sandstone under a cover of 
trees and tall grasses. 

Representative profile of Duffau fine sandy loam in an 
area of Weatherford-Duffau complex, 3 to 8 percent 
slopes, 680 feet west and 10 feet north of the southeast 
corner sec. 35, T.1S., R. 3 W.: 


A1—0 to 9 inches, brown (10YR 5/3) fine sandy loam, dark brown (1OYR 
3/3) moist; weak fine granular structure; slightly hard, very friable; 
slightly acid; clear smooth boundary. 

A2—9 to 15 inches, pale brown (10YR 6/3) fine sandy loam, brown 
(OYR 4/3) moist; weak fine granular structure; slightly hard, very 
friable; slightly acid; clear smooth boundary. 

B21t—15 to 32 inches, yellowish red (5YR 5/6) sandy clay loam, yel- 
lowish red (5YR 4/6) moist, weak coarse prismatic structure; hard, 
firm; clay films on faces of peds; mildly alkaline; gradual smooth 
boundary. 

B22t—32 to 44 inches, yellowish red (SYR 5/6) sandy clay loam, yel- 
lowish red (5YR 4/6) moist; few medium faint mottles of reddish 
brown (5YR 4/4); weak coarse prismatic structure; very hard, firm; 
thin clay films on faces of peds; neutral; gradual smooth boundary. 

B3—44 to 66 inches, reddish yellow (5YR 6/6) sandy clay loam, yellowish 
red (5YR 5/6) moist; common medium distinct mottles of pink (6YR 
7/3) and red (2.5YR 4/6); weak coarse prismatic structure; very 
hard, firm; slightly acid; gradual wavy boundary. 

C—66 to 80 inches, reddish yellow (SYR 7/6) and red (2.5YR 4/6) weakly 
cemented sandstone; massive; very hard, firm; 5 percent angular 
and rounded chert gravel; slightly acid. 


Depth to sandstone ranges from 60 to about 90 inches. 

The Al horizon is pale brown, brown, grayish brown, or light 
brownish gray. It is slightly acid to mildly alkaline. 

The A2 horizon is slightly lighter in color than the Al horizon. The A2 
horizon is slightly acid through mildly alkaline. 

The B2t and B3 horizons are reddish brown, yellowish red, reddish 
yellow, red, or strong brown. In most pedons the lower part of the B2t 
and the B3 horizons contain few to common pinkish, reddish, or 
brownish mottles. They range from slightly acid through mildly alkaline. 

The C horizon is mainly weakly consolidated sandstone but in some 
areas is massive sandy loam. 


Duffau soils are similar to Konawa and Konsil soils. 
Konawa and Konsil soils have less than 75 percent base 
saturation in the Bt horizon. Duffau soils are mapped only 
with Weatherford soils. 


Durant series 


The Durant series consists of deep, moderately well 
drained, very slowly permeable soils. The soils formed in 
material weathered from mostly clays or shales on 
uplands. Slopes range from 1 to 5 percent. Durant soils 
are very gently sloping to gently sloping and occur on 
prairies. They are on broad smooth ridgetops, on hillsides, 
and in valleys. 

Typical pedon of Durant loam, 3 to 5 percent slopes, 
600 feet east and 120 feet south of the northwest corner 
sec, 34,T.48.,,R.1E.: 


Al—0 to 10 inches, dark grayish brown (10YR 4/2) loam, very dark 
brown (10YR 2/2) moist; moderate medium granular structure; 
hard, friable; medium acid; clear smooth boundary. 

B1—10 to 15 inches, dark grayish brown (10YR 4/2) clay loam, very 
dark grayish brown (10YR 3/2) moist; moderate medium blocky 
structure; very hard, firm; medium acid; clear smooth boundary. 

B21t—15 to 26 inches, brown (10YR 5/8) clay, brown (LOYR 4/3) moist; 
common fine distinct mottles of reddish brown; moderate medium 
blocky structure; extremely hard, very firm; common bodies and 
coatings on peds of dark grayish brown; few slickensides; distinct 
clay films on faces of peds; few fine black concretions and cherty 
fragments; slightly acid; gradual wavy boundary. 

B22t—26 to 55 inches, grayish brown (2.5Y 5/2) clay, dark grayish 
brown (2.5Y 4/2) moist; few medium faint mottles of light yellowish 
brown (2.5Y 6/4); weak medium blocky structure; extremely hard, 
very firm; few slickensides; distinct clay films on faces of peds; few 
fine black concretions; few powdery masses and few fine concre- 
tions of calcium carbonate; moderately alkaline; gradual smooth 
boundary. 

B38—55 to 72 inches, light olive brown (2.5Y 5/4) clay, olive brown (2.5Y 
4/4) moist; common medium distinct mottles of light brownish gray 
(10YR 6/2); weak coarse blocky structure; extremely hard, very 
firm; few fine brown and black concretions; few masses of powdery 
calcium carbonate; moderately alkaline. 


The solum is more than 40 inches thick. Depth to secondary car- 
bonates ranges from 30 to 50 inches. 

The Al horizon is dark gray, dark brown or brown, dark grayish 
brown, or grayish brown. Texture is dominantly loam but is silt loam in 
places. Reaction is medium through slightly acid. The A to B boundary 
is clear or gradual. 

The B1 horizon is brown, dark brown, dark grayish brown, grayish 


’ brown, or dark yellowish brown. Texture is clay loam or clay. Reaction 


is medium acid through neutral. 

The B2t horizon has similar colors to the B1 horizon but includes yel- 
lowish brown, light yellowish brown, or brownish yellow. Mottles are 
few to common reddish or brownish. Reaction is slightly acid through 
moderately alkaline. 

The B3 horizon has colors like the B2t horizon but includes mottles of 
grayish brown to light brownish gray. Texture is clay or heavy clay 
loam. Reaction is mildly or moderately alkaline. 

The C horizon in a few pedons is strong brown, reddish yellow, yel- 
lowish brown, light yellowish brown, or brownish yellow. There are few 
to common reddish, brownish, or grayish mottles. Texture is clay or 
shale. Reaction is moderately alkaline. 


Durant soils are commonly associated with Steedman 
and Normangee soils and are similar to Renfrow, Steed- 
man, and Normangee soils. Renfrow soils have a redder 
hue in the subsoil and formed in claybeds of Permian age. 
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Steedman and Normangee soils have less than 10 inches 
of a dark colored surface layer. 


Elandco series 


The Elandeo series consists of deep, moderately perme- 
able, well drained alluvial soils. These nearly level soils 
occur on broad smooth flood plains. They formed in loamy 
alluvium under a cover of scattered trees and tall grasses. 
Slopes are 0 to 1 percent. 

Typical pedon of Elandeo clay loam, 750 feet north and 
75 feet west of the southeast corner sec. 8, T.3S., R. 1 
W.: 


Ap—0 to 7 inches, grayish brown (10YR 5/2) clay loam, very dark gray- 
ish brown (10YR 3/2) moist; weak medium granular structure; hard, 
friable; mildly alkaline; clear smooth boundary. 

Al1—7 to 16 inches, dark grayish brown (10YR 4/2) silty clay loam, 
very dark brown (10YR 2/2) moist; moderate fine subangular blocky 
structure; very hard, firm; neutral; gradual smooth boundary. 

A12—16 to 82 inches, dark grayish brown (LOYR 4/2) silty clay loam, 
very dark grayish brown (LOYR 3/2) moist; moderate medium sub- 
angular blocky structure; very hard, very firm; slightly acid; 
gradual smooth boundary. 

B—82 to 48 inches, dark yellowish brown (10YR 4/4) silty clay loam, 
dark yellowish brown (10YR 3/2) moist; weak medium subangular 
blocky structure; very hard, very firm; neutral; gradual smooth 
boundary. 

C—48 to 65 inches, brown (7.5YR 5/4) silt loam, dark brown (7.5YR 4/4) 
moist; massive; hard, firm; few threads and masses of calcium car- 
bonate; moderately alkaline. 


The solum thickness ranges from 36 to 72 inches. 

The A horizon is dark gray, grayish brown, dark grayish brown, or 
dark brown. Texture below the Ap horizon is silty clay loam or clay 
loam. The A horizon ranges from slightly acid to mildly alkaline. 

The B and C horizons are grayish brown, brown, dark grayish brown, 
or dark yellowish brown. They are neutral to mildly alkaline. 


Elandco soils are associated with Bergstrom, Pulaski, 
and Bunyan soils and are similar to Dale and Bergstrom 
soils. The organic matter content in Dale soils decreases 
with inereasing depth. Bergstrom soils are calcareous in 
the upper part. 


Eufaula series 


The Eufaula series consists of deep, somewhat exces- 
sively drained, rapidly permeable, gently sloping to 
moderately steep soils on uplands. Slopes range from 5 to 
15 percent. The soils formed in material weathered from 
mostly sandy sediments under a cover of trees and tall 
grasses. 

Representative profile of Eufaula fine sand, 5 to 15 
percent slopes, 1,940 feet south and 400 feet west of the 
northeast corner sec. 35, T.5 S., R. 2 W.: 


A1—0 to 4 inches, dark grayish brown (10YR 4/2) fine sand, very dark 
grayish brown (10YR 3/2) moist; weak fine granular structure; soft, 
very friable; slightly acid; clear smooth boundary. 

A2—4 to 55 inches, pink (7.5YR 7/4) fine sand, light brown (7.5YR 6/4) 
moist; single grained; loose dry or moist; medium acid; diffuse 
smooth boundary. 

A&B—55 to 80 inches, pink (7.5YR 7/4) fine sand, light brown (7.5YR 
6/4) moist (A); single grained; soft, loose; contains massive lamellae 
of reddish yellow (7.5YR 7/6) loamy fine sand (B); slightly hard, 
very friable; lamellae are 1/8 inch to 2 inches thick and 2 to 6 inches 
apart and have clay bridges between the sand grains; strongly acid. 


Thickness of the solum exceeds 72 inches, 

The Al horizon is dark brown, dark grayish brown, grayish brown, 
light brownish gray, or light yellowish brown. It is medium acid through 
neutral. 

The A2 horizon is pinkish gray, light brownish gray, very pale brown, 
pale brown, pink, or light brown. It is loamy fine sand or fine sand and 
medium acid through neutral. 

The A&B horizon is similar in color and texture to the A2 horizon. It 
is strongly acid through neutral. 

The B horizon is yellowish red, reddish yellow, or light reddish brown. 
It is fine sandy loam or loamy fine sand that occurs as lamellae 1/8 inch 
to 2 inches thick within the A&B horizon. 


Eufaula soils occur on gently sloping to moderately 
steep ridge crests. In most places they are undulating or 
rolling. They are associated with Konsil soils. Konsil soils 
have thinner surface and subsurface layers and are con- 
tinuous sandy clay loam in the upper subsoil. 


Grainola series 


The Grainola series consists of moderately deep, well 
drained, slowly permeable soils formed in material 
weathered from caleareous reddish shales and clays. 
These sloping to moderately steep soils occur on rolling 
ridgetops and hillsides. Slopes range from 5 to 20 percent. 

Typical pedon of Grainola clay loam in an area of Tam- 
ford-Grainola complex, 5 to 12 percent slopes, 500 feet 
north and 60 feet west of the southeast corner sec. 33, T. 
48, R. 3 W.: 


Al—0 to 3 inehes, reddish brown (5YR 4/3) clay loam, dark reddish 
brown (5YR 3/3) moist; moderate medium granular structure; very 
hard, firm; calcareous; moderately alkaline; gradual wavy boundary. 

B21—83 to 20 inches, reddish brown (2.5YR 4/4) clay, dark reddish brown 
(2.5YR 3/4) moist; weak medium blocky structure; extremely hard, 
extremely firm; distinct slickensides; few strongly and weakly ce- 
mented calcium carbonate concretions; calcareous; moderately al- 
kaline; gradual wavy boundary. 

B22—20 to 32 inches, weak red (10R 4/4) clay, dusky red (10R 3/4) 
moist; weak coarse blocky structure; extremely hard, extremely 
firm; distinct. slickensides; few fine strongly and weakly cemented 
calcium carbonate concretions; calcareous; moderately alkaline; 
gradual wavy boundary. 

C—82 to 72 inches, red (10R 4/6) clay, dark red (10R 3/6) moist; mas- 
sive; extremely hard, extremely firm; few seams of red (LOR 4/6) 
shaly clay; few weakly and strongly cemented calcium carbonate 
concretions; calcareous; moderately alkaline. 


The combined thickness of the Al and B2 horizons ranges from 20 to 
40 inches. Texture throughout the soil is clay loam, gravelly clay loam, 
clay, or gravelly clay. 

The Al horizon is reddish brown, reddish gray, or dark reddish gray. 
It is slightly acid through moderately alkaline and calcareous or noncal- 
careous. 

The B2 horizon is reddish brown, yellowish red, weak red, or red. 
Some pedons lack a B22 horizon. 

The Al and B2 horizons contain weakly to strongly cemented calcium 
carbonate concretions that range from few to 15 percent by volume. 

The C horizon is calcareous, weathered shale or clay. It is yellowish 
red, reddish brown, weak red, or red with or without mottles of white, 
gray, or brown. : 


Grainola soils are mapped only with Tamford and Kiti 
soils. Grainola soils are similar to Clarita, Tamford, Steed- 
man, and Normangee soils. Tamford and Normangee soils 
have a thicker solum. Steedman and Normangee soils lack 
reddish hues in the dominant part of the subsoil and un- 
derlying layers. 
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Healdton series 


The Healdton series consists of deep, moderately well 
drained, very slowly permeable soils on flood plains. 
These soils occur on broad, smooth areas under a cover of 
salt tolerant grasses and scattered trees. Slopes are 0 to 1 
percent. The soils formed in material weathered from 
silty to clayey alluvium. A perched water table occurs at 
a depth of 6 to 18 inches most of the year. 

Typical pedon of Healdton silt loam, 350 feet north and 
25 feet east of the southwest corner sec. 35, T.3 S., R. 2 
E.: 


Ap—O to 6 inches, light brownish gray (LOYR 6/2) silt loam, dark gray- 
ish brown (10YR 4/2) moist; moderate medium platy structure part- 
ing to weak medium granular; hard, friable; dark grayish brown 
(l0YR 4/2) coatings on faces of peds; slightly acid; abrupt smooth 
boundary. 

B21t—6 to 10 inches, dark gray (10YR 4/1) silty clay, very dark gray 
(10YR 3/1) moist; moderate coarse columnar structure parting to 
moderate medium blocky; extremely hard, very firm; light brownish 
gray (10YR 6/2) silt coatings on faces of peds and columns; clay 
films on faces of peds; mildly alkaline; gradual wavy boundary. 

B22t—10 to 26 inches, dark gray (LOYR 4/1) silty clay, very dark gray 
(1OYR 3/1) moist; moderate medium blocky structure; extremely 
hard, extremely firm; grayish brown (10YR 5/2) silt coatings on 
faces of peds; few slickensides; clay films on faces of peds; 
moderately alkaline; gradual smooth boundary. 

B3—26 to 45 inches, brown (10YR 4/3) silty clay, dark brown (10YR 3/3) 
moist; weak coarse blocky structure; extremely hard, extremely 
firm; dark gray (10YR 4/1) silt coatings on faces of peds; common 
films and soft masses of salts; few fine calcium carbonate concre- 
tions; moderately alkaline; gradual smooth boundary. 

C—45 to 80 inches, brown (10YR 5/3) silty clay, brown (10YR 4/3) 
moist; massive; extremely hard, extremely firm; few fine soft 
masses and concretions of ealcium carbonate; moderately alkaline. 


Solum thickness ranges from 40 to more than 60 inches. Depth to 
secondary carbonates ranges from 40 to 65 inches. Exchangeable sodium 
in the B2t horizon ranges from 15 to 25 percent. 

The A horizon is light brownish gray, light gray, or pale brown. It is 
silt loam, loam, or silty clay loam and is slightly acid or neutral. The 
boundary of the A to Bt horizon is abrupt or clear. 

The B2t horizon is dark gray, gray, grayish brown, brown, or dark 
grayish brown. In some pedons it.has brown or pale brown mottles in 
the upper part and grayish mottles in the lower part. The B2t horizon is 
silty clay, clay, or silty clay loam, and it ranges from neutral to 
moderately alkaline. 

The B83 and C horizons are brown, dark grayish brown, dark gray, yel- 
lowish brown, or strong brown. Some pedons have brownish or grayish 
mottles. The texture is silty clay, clay, clay loam, or silty clay loam. 
Reaction is mildly alkaline or moderately alkaline. 


Healdton soils are associated with Watonga soils, which 
are clayey throughout. Wilson soils are similar to Heald- 
ton soils, but they are on uplands and have lower concen- 
trations of sodium in the subsoil. 


Heiden series 


The Heiden series consists of deep, well drained, very 
slowly permeable soils formed in material weathered 
from clays or shaly clays. These soils are very gently 
sloping on ridgetops and swales and sloping to strongly 
sloping on hillsides. Slopes range from 1 to 12 percent. 

Typical pedon of Heiden clay, 1 to 3 percent slopes, 
1,900 feet south and 80 feet east of the northwest corner 
sec. 31,T.28. R.1 Es: 


A1—0 to 9 inches, dark gray (10YR 4/)) clay, very dark gray (LOYR 3/1) 
moist; moderate medium granular structure; very hard, very firm; 
few cherty fragments; mildly alkaline; clear wavy boundary. 

AC1—9 to 30 inches, dark grayish brown (2.5Y 4/2) silty clay, very dark 
grayish brown (2.5Y 3/2) moist; weak coarse blocky structure; ex- 
tremely hard, extremely firm; distinct intersecting slickensides; 
common cracks lined with dark gray (10YR 4/1); common concre- 
tions of calcium carbonate; few cherty fragments; moderately al- 
kaline; gradual wavy boundary. 

AC2—30 to 44 inches, grayish brown (2.5Y 5/2) silty clay, dark grayish 
brown (2.5Y 4/2) moist; weak coarse blocky structure; extremely 
hard, extremely firm; distinct intersecting slickensides; common 
eracks and bodies with dark gray (l0YR 4/1) colors; few soft 
masses and common concretions of calcium carbonate; few black 
concretions and cherty fragments; calcareous; moderately alkaline; 
gradual wavy boundary. 

C—44 to 72 inches, light brownish gray (2.5Y 6/2) silty clay, grayish 
brown (2.5Y 5/2) moist; common medium distinct mottles of olive 
yellow (2.5Y 6/6); massive; extremely hard, extremely firm; common 
1 inch to 6 ineh strata of gray to olive yellow shales; common soft 
masses of calcium carbonate; calcareous; moderately alkaline. 


The combined thickness of the A and AC horizons is about 40 to 60 
inches. These horizons are the thinnest in the microhighs and thickest in 
the microlows. Cracks extend from the surface to a depth of several 
feet when the soil is dry. 

The A1 horizon is dark gray, dark grayish brown, very dark grayish 
brown, or very dark gray. When colors are dark gray or very dark gray, 
it is less than 12 inches thick. It ranges from neutral through moderate- 
ly alkaline and is calcareous in some pedons. 

The AC horizon is dark grayish brown, grayish brown, brown, light 
olive brown, or yellowish brown. Some pedons have brownish to grayish 
mottles. Most pedons are calcareous in some part. Texture is clay or 
silty clay. 

The C horizon is light brownish gray, dark grayish brown, light olive 
brown, yellowish brown, or olive brown. Most pedons have yellowish to 
grayish mottles. The texture is clay, silty clay, or shaly clay. 


Heiden soils are similar to Burleson, Tamford, and 
Watonga soils. Burleson and Watonga soils have a thicker 
grayish surface layer. Watonga soils are on flood plains. 
Tamford soils have redder hues throughout. Burleson, 
Clarita, and Wilson soils are generally associated with 
Heiden soils. 


Kemp series 


The Kemp series consists of deep, moderately well 
drained, moderately permeable, nearly level to very 
gently sloping soils. These soils are on flood plains that 
are subject to flooding. They formed in mostly loamy allu- 
vium under a cover of trees with an understory of native 
grasses. Slopes are 0 to 2 percent. The water table occurs 
at a depth of 2 to 3 feet for most of the year. 

Representative profile of Kemp loam in an area of 
Kemp and Tullahassee soils, 1,050 feet west and 150 feet 
south of the northeast corner sec. 21, T.5 S., R. 3 E.: 


All—O to 6 inches, pale brown (10YR 6/3) loam, brown (10YR 4/3) 
moist; weak fine granular structure; hard, very friable; few faint 
strata of light brownish gray (10YR 6/2); slightly acid; clear smooth 
boundary. 

A12—6 to 20 inches, pale brown (10YR 6/3) loam, brown (10YR 4/3) 
moist; weak coarse subangular blocky structure; very hard, very fri- 
able; few peds with white (LOYR 8/2) coatings; slightly acid; clear 
smooth boundary. 

Ab—20 to 48 inches, grayish brown (10YR 5/2) loam, very dark grayish 
brown (10YR 3/2) moist; few fine faint brown and few fine distinct 
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gray and brownish yellow mottles; weak coarse subangular blocky 
structure; very hard, friable; neutral; gradual smooth boundary. 

C—48 to 72 inches, gray (1OYR 6/1) silty clay loam, dark gray (lOYR 
4/1) moist; common medium distinet brownish yellow (1OYR 6/6) 
mottles; massive; extremely hard, very firm; few black concretions; 
slightly acid. 


Thickness of the Al horizon ranges from 18 to 35 inches. 

The All horizon is pale brown, light yellowish brown, light brown, or 
reddish yellow. It is stratified with lighter and darker colors. It is a 
loam, fine sandy loam, loamy fine sand, or silt loam and is medium acid 
through neutral. 

The Al2 horizon is pale brown, grayish brown, light brown, or light 
yellowish brown with or without brownish or grayish mottles. In some 
profiles strata of lighter or darker colors occur. The texture is mainly 
fine sandy loam, loam, or clay loam but in places is silt loam. The soil is 
slightly acid through moderately alkaline. 

The Ab horizon is grayish brown, gray, light brownish gray, or pale 
brown with few to many yellowish, brownish, or grayish mottles. It is 
loam, fine sandy loam, clay loam, or silt loam and ranges from slightly 
acid through moderately alkaline. 

The C horizon is gray, light brownish gray, grayish brown, or pale 
brown with few to many yellowish, brownish, or grayish mottles. It is 
silty clay loam, clay loam, silt loam, or loam and ranges from slightly 
acid through moderately alkaline. 

This Kemp soil is a taxadjunct to the Kemp series, The buried horizon 
is not an argillic horizon as is typical for the Kemp series; otherwise, the 
soil is similar in morphology, use, behavior, and management. 


The Kemp soils occur as broad to narrow flood plains 
that are subject to frequent overflow. They are associated 
with Tullahassee soils. Kemp soils are more loamy than 
Tullahassee soils in the upper 40 inches. 


Kiti series 


The Kiti series consists of shallow and very shallow, 
well drained, moderately permeable soils. These soils 
formed in material weathered from hard fractured 
limestone. They are very gently sloping to sloping and 
occur on ridgetops and sloping to steep hillsides. Slopes 
range from 1 to 20 percent. 

Typical pedon of Kiti flaggy silty clay loam in an area 
of Kiti-Rock outcrop complex, 5 to 30 percent slopes, 
1,800 feet south and 300 feet east of the northwest corner 
sec. 25, T.28., R. 1 W.: 


All—0 to 7 inches, dark grayish brown (10YR 4/2) flaggy silty clay 
loam, very dark brown (10YR 2/2) moist; strong medium granular 
structure; hard, friable; 25 percent by volume channery fragments 
of limestone and 20 percent by volume flaggy fragments of 
limestone; moderately alkaline; gradual wavy boundary. 

Al2—7 to 15 inches, dark grayish brown (10YR 4/2) very flaggy silty 
clay loam, very dark brown (10YR 2/2) moist; strong medium 
granular structure; hard, friable; 45 percent by volume flaggy frag- 
ments of limestone and 20 percent by volume channery fragments 
of limestone; moderately alkaline; abrupt irregular boundary. 

R—15 to 18 inches, hard fractured limestone. 


Depth to limestone or dolomite is 4 to 20 inches. 

The A horizon is dark grayish brown, grayish brown, dark brown, 
brown, or very dark grayish brown. It is ehannery or flaggy silty clay 
loam, clay loam, or silt loam that is 20 to 35 percent clay. It ranges from 
neutral through moderately alkaline. 

In the All horizon channery fragments range from 5 to 65 percent 
and flaggy fragments from 5 to 65 percent by volume. In the Al2 
horizon channery fragments range from 5 to 60 percent and flaggy frag- 
ments from 25 to 70 percent by volume. , 

The R layer is hard fractured limestone or dolomite. 


Kiti soils are similar to Woodford soils. Woodford soils 
formed in material weathered from fractured sandstone. 
Kiti soils are mapped with Scullin, Grainola, and Rock 
outcrop. They are associated with the Lawton Variant 
and Woodford soils. 


Konawa series 


The Konawa series consists of deep, well drained, 
moderately permeable soils formed in material weathered 
from mostly loamy sediments. These soils occur on nearly 
level to very gently sloping, broad smooth terraces and 
strongly sloping to moderately steep, narrow areas 
between different levels of terraces. Slopes range from 0 
to 20 percent. 

Typical pedon of Konawa fine sandy loam, 0 to 1 per- 
cent slopes, 2,540 feet north and 100 feet east of the 
southwest corner sec. 35, T.28., R. 3 E.: 


Ap—0 to 12 inches, pale brown (10YR 6/3) fine sandy loam, brown 
(10YR 4/3) moist; weak fine granular structure; hard, very friable; 
strongly acid; clear smooth boundary. 

B21t—12 to 30 inches, yellowish red (SYR 5/6) sandy clay loam, yel- 
lowish red (5YR 4/6) moist; weak coarse prismatic structure parting 
to weak medium subangular blocky; very hard, friable; clay films on 
faces of peds; medium acid; diffuse smooth boundary. 

B22t—30 to 40 inches, reddish yellow (SYR 6/6) sandy clay loam, yel- 
lowish red (SYR 5/6) moist; weak coarse prismatic structure parting 
to weak coarse subangular blocky; very hard, friable; clay films on 
faces of peds; medium acid; diffuse smooth boundary. 

B8—40 to 52 inches, reddish yellow (5YR 6/6) fine sandy loam, yellowish 
red (SYR 5/6) moist; weak coarse prismatic structure; very hard, 
friable; medium acid; diffuse smooth boundary. 

C—52 to 80 inches, reddish yellow (6YR 7/6) fine sandy loam, yellowish 
red (5YR 5/6) moist; massive; very hard, friable; medium acid. 


The solum thickness is 48 to 70 inches. The A horizon is 7 to 16 inches 
thick. 

The Al or Ap horizon is grayish brown, light brownish gray, pale 
brown, or brown. The A horizon is strongly acid through slightly acid. 

Some pedons have an A2 horizon that is light brownish gray, pale 
brown, very pale brown, or light yellowish brown. 

The B28 horizon is reddish brown, reddish yellow, or yellowish red. It 
is slightly acid or medium acid. 

The B38 horizon is reddish brown, light reddish brown, reddish yellow, 
or yellowish red. Texture is fine sandy loam or light sandy clay loam. 

The C horizon has colors similar to the B3 horizon but includes very 
pale brown and pink. Texture is loamy fine sand or fine sandy loam. 
Reaction is neutral through strongly acid. 

The Konawa soils in unit (23)—Konawa fine sandy loam, 8 to 20 per- 
cent slopes—are taxadjuncts to this series. These soils are more alkaline, 
but they are similar in morphology, use, and management. 


Konawa soils are similar to Konsil and Duffau soils. 
Konsil soils developed in material weathered from soft 
sandstone that occurs at depths between 60 and 100 
inches. Duffau soils have base saturation of 75 percent or 
more in some part of the argillie horizon. Konawa soils 


are associated with Dale, Stephenville, and Weatherford 
soils. 


Konsil series 


The Konsil series consists of deep, well drained, 
moderately permeable soils that formed in material 
weathered from mostly weakly consolidated sandstone. 
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Slopes are smooth and convex on broad nearly level to 
very gently sloping ridgetops and gently sloping to slop- 
ing hillsides. Slopes range from 0 to 8 percent. 

Typical pedon of Konsil loamy fine sand, 3 to 8 percent 
slopes, 1,440 feet north and 120 feet east of the southwest 
corner sec. 35, T.5 S., R. 2 W.: 


Al—O to 6 inches, dark grayish brown (LOYR 4/2) loamy fine sand, very 
dark grayish brown (10YR 3/2) moist; weak fine granular structure; 
soft, very friable; some mixing of A2 horizon colors; slightly acid; 
clear smooth boundary. 

A2—6 to 14 inches, pale brown (10YR 6/8) loamy fine sand, brown 
(10YR 5/8) moist; weak fine granular structure; soft, very friable; 
pil mixing of Al horizon colors; slightly acid; clear smooth boun- 

ary. . 

B21t—14 to 27 inches, reddish yellow (6YR 6/6) sandy clay loam, yel- 
lowish red (5YR 5/6) moist; weak coarse prismatic structure break- 
ing to moderate medium subangular blocky; very hard, firm; clay 
films on faces of peds; medium acid; gradual smooth boundary. 

B22t—27 to 36 inches, reddish yellow (SYR 6/6) sandy clay loam, yel- 
lowish red (6YR 5/6) moist; common medium distinct red (2.5YR 
4/6) mottles; weak coarse prismatic structure breaking to weak 
medium subangular blocky; very hard, firm; clay films on faces of 
peds; medium acid; gradual smooth boundary. 

B23t—36 to 42 inches, reddish yellow (5YR 6/6) sandy clay loam, yel- 
lowish red (SYR 5/6) moist; common medium distinct red (2.5YR 
4/6) and light yellowish brown (10YR 6/4) mottles; weak coarse 
prismatic structure; very hard, firm; patchy clay films on faces of 
peds; few iron-manganese oxide concretions; medium acid; gradual 
wavy boundary. 

B24t—42 to 65 inches, reddish yellow (7.5YR 6/6) sandy clay loam, 
strong brown (7.5YR 5/6) moist; common medium distinct pale 
brown (10YR 6/3) mottles; weak coarse prismatic structure; hard, 
friable; slightly acid; gradual wavy boundary. 

C—65 to 70 inches, reddish yellow (7.5YR 6/8) weakly cemented sand- 
stone, strong brown (7.5YR 5/8) moist; common medium distinct 
pale brown (10YR 6/3) mottles; slightly acid. 


Thickness of solum ranges from 60 to 80 inches, and depth to rock is 
more than 60 inches. Soil reaction of all horizons is medium acid through 
mildly alkaline. 

The Al horizon is brown, grayish brown, pale brown, or dark grayish 
brown. : 

The A2 horizon is pale brown, very pale brown, light brown, or light 
brownish gray. 

The B2t horizon is reddish brown, yellowish red, reddish yellow, or 
red. It has reddish or brownish mottles in most pedons. The B24t 
horizon is sandy clay loam or fine sandy loam. 

The C horizon is weakly cemented sandstone or sandstone con- 
glomerate or loamy fine sand. 


Konsil soils are similar to Konawa and Duffau soils. 
Duffau soils have 75 percent or more base saturation in 
part of the argillic horizon. Konawa soils formed in loamy 
to sandy sediments on terraces. Konsil soils are associated 
with Eufaula, Stephenville, and Weatherford soils. 


Lawton Variant 


The Lawton Variant consists of deep, well drained, 
moderately slowly permeable soils that formed in materi- 
al weathered from clays on uplands. These gently sloping 
soils are on hillsides. Slopes range from 8 to 5 percent. 

Typical pedon of Lawton Variant clay loam, 3 to 5 per- 
cent slopes, 980 feet east and 500 feet south of the 
northwest corner sec. 35, T.1S., R. 2 W:: 


Al—0 to 11 inches, very dark grayish brown (10YR 3/2) clay loam, very 
dark brown (10YR 2/2) moist; moderate fine granular structure; 
very hard, friable; few fine black concretions; neutral; gradual 
smooth boundary. 

B21t—11 to 23 inches, reddish brown (5YR 4/4) clay, dark reddish 
brown (5YR 3/4) moist; weak medium blocky structure; very hard, 
very firm; common very dark grayish brown coatings on faces of 
peds; distinct clay films; few fine black concretions; few cherty 
fragments; neutral; gradual smooth boundary. 

B22t—23 to 50 inches, reddish brown (SYR 4/4) clay dark reddish brown 
(SYR 3/4) moist; moderate medium blocky structure; very hard, 
very firm; many faces of peds with dark reddish brown. coatings; 
distinct clay films; few fine and medium black concretions; few 
cherty fragments; mildly alkaline; diffuse smooth boundary. 

B8—50 to 80 inches, reddish brown (5YR 5/4) clay, reddish brown (5YR 
4/4) moist; weak coarse blocky structure; very hard, very firm; few 
bodies and streaks of reddish brown; few concretions and masses of 
calcium carbonate; few cherty fragments; calcareous; moderately al- 
kaline. 


Depth to rock is more than 60 inches. Secondary carbonates occur at 
depths of 40 to 60 inches. Chert fragments range from 0 to 5 percent in 
all horizons. 

The A horizon is very dark grayish brown, dark brown, dark reddish 
gray, reddish brown, dark reddish brown, or dark grayish brown. The A 
horizon ranges from slightly acid through neutral. The A horizon to B 
horizon boundary is clear or gradual. 

The B21t horizon is dark reddish brown, reddish brown, dark brown, 
or brown. It is clay, heavy clay loam, silty clay, or heavy silty clay loam. 
This horizon is neutral to mildly alkaline. 

The B22t horizon is dark reddish brown, reddish brown, brown, or 
dark brown. It is clay or silty clay and ranges from neutral to moderate- 
ly alkaline. 

The B3 horizon is reddish brown or brown and is faintly mottled in 
some pedons. It is clay or silty clay. 


The Lawton Variant is similar to Renfrow soils. 
Renfrow soils are more slowly permeable and have a 
more compact clayey subsoil than Lawton Variant soils. 
Seullin soils are similar to the Lawton Variant, but they 
have only 20 to 40 inches of solum. The associated soils 
are Scullin and Kiti soils. 


Miller series 


‘The Miller series consists of deep, moderately well 
drained, very slowly permeable, nearly level to very 
gently sloping soils on flood plains. Slopes are 0 to 2 per- 
eent. These soils formed in loamy or clayey alluvium 
under a cover of grasses and scattered trees. 

Representative profile of Miller silty clay, 1,500 feet 
west and 500 feet north of the southeast corner sec. 35, T. 
8S, R.3E:: 


Al1—O to 24 inches, reddish brown (SYR 4/8) silty clay, dark reddish 
brown (5YR 3/3) moist; weak medium blocky structure; very hard, 
very firm; few slickensides; calcareous; moderately alkaline; gradual 
wavy boundary. 

A12—24 to 34 inches, brown (7.5YR 4/2) silty clay, dark brown (75YR 
3/2) moist; weak medium blocky structure; very hard, very firm; 
few slickensides; few bodies of reddish brown; calcareous; 
moderately alkaline; gradual wavy boundary. 

B2—34 to 44 inches, reddish brown (SYR 4/3) silty clay, dark reddish 
brown (5YR 3/3) moist; weak medium blocky structure; very hard, 
very firm; few slickensides; few bodies of brown; calcareous; 
moderately alkaline; gradual wavy boundary. 

C—44 to 72 inches, light reddish brown (SYR 6/4) clay loam, reddish 
brown (5YR 5/4) moist; massive; very hard, firm; few strata 3 to 5 
inches thick of reddish brown silty clay; caleareous; moderately al- 
kaline. 
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Thickness of the solum ranges from 35 to 60 inches. 

The A horizon is dark reddish gray, reddish brown, or brown. In some 
areas 10 to 12 inches of recent deposits occur on the surface. 

The B2 horizon is reddish brown, yellowish red, or brown. It is clay or 
silty clay. 

The C horizon is light reddish brown, reddish brown, yellowish red, or 
brown. It is silty clay, clay loam, or clay. 


Miller soils occur on narrow to wide areas on flood 
plains. They are associated with Yahola and Weswood 
soils and are similar to Watonga soils. Watonga soils have 
grayish colors and lack calcareous reaction in the surface 
layer. 


Normangee series 


The Normangee series consists of deep, moderately 
well drained, very slowly permeable, very gently sloping 
to gently sloping soils on uplands. Slopes range from 3 to 
5 percent. These soils devéloped in clays or partly 
weathered shales under native grasses and aeaiteres 
trees. 

Representative profile of Normangee loam, 2 to 5 per- 
cent slopes, eroded, 60 feet south and 300 feet west of the 
northeast corner sec. 8, T. 3 S., R. 1 E.: 


Ap—0 to 6 inches, grayish brown (10YR 5/2) loam, very dark grayish 
brown (10YR 3/2) moist; weak fine granular structure; very hard, 
friable; slightly acid; clear smooth boundary. 

B21t—6 to 27 inches, brown (10YR 5/3) clay, brown (10YR 4/3) moist; 
common medium distinct mottles. of yellowish red (SYR 5/6); 
moderate medium blocky structure; extremely hard, extremely 
firm; clay films and grayish brown (L0YR 5/2) coatings on many 
‘faces of peds; some black concretions and cherty gravel; medium 
acid; gradual wavy boundary. 

B22t—27 to 55 inches, brown (10YR 5/3) alge, brown (10YR 4/3) moist; 
few medium faint mottles of yellowish brown (10YR 5/4); weak 
medium blocky structure; extremely hard, extremely firm; clay 
films and a few grayish brown (10YR 5/2) coatings on faces of peds; 
few slickensides; few black concretions; few fine masses and concre- 
tions of calcium carbonate; some chert gravel; moderately alkaline; 
gradual wavy boundary. 

C55 to 80 inches, brownish yellow (LOYR 6/6) clay, yellowish brown 
(1OYR 5/6) moist; many medium distinct mottles of gray (10YR 
6/1); massive; extremely hard, extremely firm; few masses and 
concretions of calcium carbonate; some black concretions and chert 
gravel; moderately alkaline. 


Thickness of the solum is more than 40 inches. 

The A horizon is brown, grayish brown, dark grayish brown, pale 
brown, light yellowish brown, or yellowish brown. In most areas it is 
loam, and in some it is clay loam or silt loam. It is medium acid through 
neutral. 

The B2It horizon is brown, grayish brown, yellowish brown, reddish 
brown, or yellowish red. It contains brownish or reddish mottles. It is 
clay or silty clay and medium acid through neutral. 

The B22t horizon is brown, yellowish brown, brownish yellow, light 


olive brown, reddish yellow, light yellowish brown, or olive yellow. It © 


contains brownish, yellowish, or grayish mottles. It is clay or silty clay 
and neutral through moderately alkaline. - 

The C horizon is clay or partly weathered shales. It is similar in color 
to the B22t horizon. It. contains brownish, ee or grayish mottles. 
In. some profiles it is caleareous. 


Normangee soils occur on broad upland areas of smooth 
ridge crests and side slopes. They are associated with Du- 
rant, Grainola, and Steedman soils. Similar soils are 
Renfrow, Durant, and Steedman soils. Renfrow and Du- 


rant soils have a dark colored surface layer more than 10 
inches thick. Steedman soils have a solum less than 40 
inches thick. 


Pulaski series 


The Pulaski series consists of deep, well drained, 
moderately rapidly permeable, nearly level or very gently 
sloping soils on flood plains. Slopes are 0 to 2 percent. 
The soils formed in recent deposits of lenny or sandy al- 
luvium under a cover of trees. 

Representative profile of the Pulaski fine sandy loam, 
1,250 feet west and 300 feet south of the northeast corner 
sec. 26, T.5 S., R. 3 W.: 


A1—0 to 8 inches, light brownish gray (10YR 6/2) fine sandy loam, dark 
grayish brown (10YR 4/2) moist; weak fine granular structure; 
hard, very friable; medium acid; clear smooth boundary. 

AC—8 to 24 inches, reddish brown (5YR 5/4) fine sandy loam, dark red- 
dish brown (SYR 3/4) moist; weak coarse prismatic structure part- 
ing to weak coarse subangular blocky; hard, very friable; medium 
acid; gradual smooth boundary. 

C—24 to’60 inches, reddish yellow (6YR 6/8) fine sandy loam, yellowish 
red (5YR 4/8) moist; massive; slightly hard, very friable; few thin 
strata of darker soil; medium acid. 


Thickness of the soil ranges from 12 to 42 inches. 

The Al horizon is brown, grayish brown, light brownish gray, pale 
brown, reddish brown, or light brown. It is fine sandy loam or loam with 
or without strata of sandier or more clayey layers. It is medium acid 
through neutral. 

The AC and C horizons are brown, pale brown, light brown, reddish 
yellow, reddish brown, or light reddish brown. The AC horizon is fine 
sandy loam or loam and medium acid through neutral..The C horizon is 
fine sandy loam, loamy fine sand, or loam and medium acid through 
moderately alkaline. Stratification can oceur in any layer. 


Pulaski soils occur on mostly narrow flood plains that 
are occasionally or frequently flooded for brief periods. 
They are associated with Bunyan and Elandco soils and 
are similar to Yahola, Weswood, and Bunyan soils. Yahola 
soils are caleareous throughout. Weswood and Bunyan 
soils have more than 18 percent clay in the upper 40 
inches. 


Renfrow series 


The Renfrow series consists of deep, well drained, very 
slowly permeable upland soils that formed in material 
weathered from clay. These very gently sloping or gently 
sloping soils occur in broad valleys or on hillsides. Slopes 
range from 1 to 5 percent. : 

Typical pedon of Renfrow silt loam, 1 to 3 percent 
slopes, 2,200 feet east and 1,500 feet north of the 
southwest corner sec. 38, T.5 S., R. 3 W.: 


Al—0 to 8 inches, reddish brown (SYR 4/3) silt loam, dark reddish 
brown (5YR 3/3) moist; moderate medium granular structure; hard, 
friable; slightly acid; gradual smooth boundary. 

B1—8 to 12 inches, reddish brown (65YR 4/3) clay loam, dark reddish 
brown (5YR 3/3) moist; weak medium blocky structure; very hard, 
firm; few fine reddish concretions; slightly acid; gradual smooth 
boundary. . 

B21t—12 to 30 inches, reddish brown (5YR 5/4) clay, dark reddish 
brown (5YR 4/4) moist; moderate medium blocky structure; ex- 
tremely hard, extremely firm; few peds stained with dusky red; 
distinct clay films on faces of peds; few black concretions; mildly al- 
kaline; gradual smooth boundary.’ 
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B22t~30 to 42 inches, red (25YR 5/6) clay, red (2.5YR 4/6) moist; 
moderate medium blocky structure; extremely hard, extremely 
firm; few slickensides; distinct clay films on faces of peds; few fine 
black concretions; few fine powdery masses of calcium carbonate 
near lower boundary; moderately alkaline; gradual smooth bounda- 


ry. 

B38—42 to 65 inches, red (2.5YR 4/6) clay, dark red (2.5YR 3/6) moist; 
few medium distinct mottles and bodies of light reddish brown 
(5YR 6/3) and reddish yellow (5YR 6/6); weak coarse blocky struc- 
ture; extremely hard, extremely firm; common soft powdery masses 
of calcium carbonate; caleareous; moderately alkaline. 


Solum thiekness is more than 60 inches. 

The Al horizon is reddish gray, dark reddish gray, reddish brown, 
brown, dark brown, grayish brown, or dark grayish brown. It is silt loam 
but includes minor areas of loam. Reaction is slightly acid through 
neutral. 

The B1 horizon is reddish gray, dark reddish gray, reddish brown, 
brown, or dark brown silty clay loam or clay loam. Where colors are 4 
chroma, thickness of the Al horizon exceeds 10 inches. Reaction is 
slightly acid through mildly alkaline. 

The B2t horizon is reddish brown, red, or yellowish red. It is clay or 
silty clay. Reaction is slightly acid through moderately alkaline. 

The B8 horizon is red or yellowish red. Texture is clay or silty clay. 
Reaction is mildly alkaline through moderately alkaline. 


Renfrow soils are similar to Durant, Steedman, and 
Normangee soils. Durant soils have a subsoil with hues of 
7.5YR or more yellow. Steedman and Normangee soils 
have less than 10 inches of dark colors in the upper part 
of the profile or lack mollic epipedons. Renfrow soils are 
associated with Zaneis and Chickasha soils and the Law- 
ton Variant. 


Scullin series 


The Sceullin series consists of moderately deep, well 
drained, moderately slowly permeable, very gently slop- 
ing to sloping soils on uplands. The soils formed in 
material weathered from limestone under a cover of 
prairie grasses. Slopes range from 1 to 8 percent. 

Representative profile of the Scullin soil in an area of 
Scullin-Kiti complex, 1 to 8 percent slopes, 250 feet east 
and 300 feet north of the southwest corner sec. 15, T. 1 S., 
R. 2 W.: 


A1l—0 to 11 inches, grayish brown (10YR 5/2) clay loam, very dark gray- 
ish brown (L0YR 3/2) moist; moderate medium granular structure; 
very hard, friable; contains 5 percent by volume flaggy fragments 
of limestone; slightly acid; gradual smooth boundary. 

B1—11 to 18 inches, reddish brown (5YR 4/4) clay loam, dark reddish 
brown (5YR 3/4) moist; weak medium blocky structure; very hard, 
firm; thin clay films on faces of peds; few limestone fragments; 
slightly acid; gradual smooth boundary. 

B21t—18 to 28 inches, reddish brown (5YR 5/4) elay, reddish brown 
(5YR 4/4) moist; moderate medium blocky structure; extremely 
hard, very firm; thin clay films on faces of peds; few limestone 
fragments; slightly acid; gradual wavy boundary. 

B22t—28 to 34 inches, reddish brown (5YR 5/4) flaggy clay, reddish 
brown (5YR 4/4) moist; weak coarse blocky structure; extremely 
hard, very firm; thin clay films on faces of peds; contains 15 percent 
by volume flaggy limestone fragments; calcareous; moderately al- 
kaline; abrupt wavy boundary. 

R—3 to 44 inches, limestone bedrock, fractured at 3 to 12 inch inter- 
vals, 


Depth to bedrock is 20 to 40 inches. 
The Al horizon is brown, dark brown, grayish brown, or dark grayish 
brown gravelly silt loam, gravelly clay loam, silt loam, or clay loam. 


Gravel content ranges from about 3 to 10 percent. The soil is medium 
acid through slightly acid. 

The B1 or B21t horizon is brown, dark brown, reddish yellow, reddish 
brown, yellowish red, or red. It is gravelly or flaggy clay loam, gravelly 
or flaggy clay, clay loam, or clay, with 35 to 45 percent clay and few to 
15 percent limestone fragments. It is medium acid through mildly al- 
kaline. 

The B22t horizon is similar in color and clay content to the B2it 
horizon. It has 5 to 34 percent fragments of limestone and is slightly 
acid through moderately alkaline. 


Scullin soils oceur on smooth to gently undulating ridge 
crests and side slopes. They are associated with Kiti soils 
and the Lawton Variant. Similar soils are Lawton Variant 
soils, which have a solum more than 60 inches thick. 


Steedman series 


The Steedman series consists of moderately deep, 
moderately well drained, slowly permeable, sloping to 
moderately steep soils on uplands. These soils formed in 
material weathered from shale or shaly clay under a 
cover of prairie grasses. Slopes range from 5 to 20 per- 
cent. The water table is perched during the rainy seasons 
to within 1 foot of the surface. 

Representative profile of Steedman clay loam, 5 to 20 
percent slopes, 1,000 feet east and 35 feet north of the 
southwest corner sec. 21, T.3 S., R. 2 E.: 


Al—O to 4 inches, grayish brown (10YR 5/2) clay loam, very dark gray- 
ish brown (10YR 3/2) moist; moderate medium granular structure; 
very hard, firm; few siltstone fragments; neutral; clear smooth 
boundary. 

B21t—4 to 11 inches, brown (10YR 5/3) clay, brown (10YR 4/3) moist; 
weak medium blocky structure; extremely hard, very firm; clay 
films on faces of peds; few bodies and coatings of grayish brown on 
faces of peds; few slickensides; slightly acid; gradual wavy bounda- 


ry. 

B22t—11 to 25 inches, olive (5Y 5/3) clay, olive (6Y 4/3) moist; weak 
medium blocky structure; extremely hard, extremely firm; clay 
films on faces of peds; few bodies and coatings of grayish brown on 
faces of peds; few slickensides; neutral; gradual wavy boundary. 

B38—25 to 36 inches, pale olive (5Y 6/3) clay, olive (6Y 5/3) moist; few 
medium faint mottles of olive yellow (5Y 6/6); weak coarse blocky 
structure; extremely hard, extremely firm; patchy clay films on 
faces of peds; few slickensides; 5 percent by volume masses and 
concretions of calcium carbonate; moderately alkaline; gradual wavy 
boundary. 

C—36 to 50 inches, laminated layers of pale olive (5Y 6/3) hard shale 
and olive (5Y 5/6) clayey shale; massive; extremely hard, extremely 
firm; calcareous; moderately alkaline. 


Depth to shale ranges from 20 to 40 inches. 

The A horizon is grayish brown, brown, or dark grayish brown. It is 
medium acid through neutral. 

The B21t horizon is reddish brown, brown, yellowish brown, or light 
olive brown. It is slightly acid through mildly alkaline. 

The B22t horizon is brown, grayish brown, olive gray, olive, pale olive, 
yellowish brown, olive yellow, or light olive brown. It is neutral through 
moderately alkaline. 

The B3 horizon has colors and textures like the B22t horizon and is 
mildly alkaline or moderately alkaline. : 

The C horizon is olive, pale olive, brownish, or yellowish shale or shaly 
clays. 


Steedman soils occur on narrow to wide upland areas of 
smooth to rolling hills and side slopes. They are as- 
sociated with Grainola, Normangee, and Durant soils. 
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Similar soils are Renfrow, Durant, and Normangee soils, 
which have a solum more than 40 inches thick. Renfrow 
and Durant soils have more than 10 inches of a dark 
colored mollic epipedon in the surface layer and upper 
subsoil. 


Stephenville series 


The Stephenville series consists of moderately deep, 
well drained, moderately permeable, very gently sloping 
to sloping soils on uplands. The soils formed in material 
weathered from sandstone under a cover of trees and an 
understory of native grasses. Slopes range from 2 to 8 
percent. 

Representative profile of the Stephenville soil in an 
area of Stephenville-Darnell complex, 2 to 8 percent 
slopes, 2,500 feet north and 920 feet east of the southwest 
corner sec. 8, T.158., R. 3 W.: 


A1—0 to 6 inches, brown (10YR 5/3) fine sandy loam, dark brown (10YR 
3/3) moist; weak fine granular structure; slightly hard, very friable; 
slightly acid; clear smooth boundary. 

A2—6 to 12 inches, pale brown (10YR 6/3) fine sandy loam, brown 
(1OYR 4/3) moist; weak fine granular structure; slightly hard, very 
friable; slightly acid; clear wavy boundary. 

B21t—12 to 20 inches, reddish brown (5YR 4/4) sandy clay loam, dark 
reddish brown (SYR 3/4) moist; moderate medium subangular 
blocky structure; hard, firm; common peds and root. channels with 
coatings of yellowish red; patchy clay films on faces of peds and 
bridging sand grains; few fine soft fragments of reddish yellow 
sandstone; medium acid; gradual wavy boundary. 

B22t—20 to 25 inches, reddish brown (5YR 5/4) gravelly sandy clay 
loam, reddish brown (5YR 4/4) moist; weak medium subangular 
blocky structure; hard, firm; 15 percent by volume gravelly frag- 
ments of sandstone; medium acid; clear wavy boundary. 

C—25 to 42 inches, reddish yellow (SYR 6/6) and light reddish brown 
(SYR 6/4) sandstone; massive; very hard, very firm; slightly acid. 


Depth to sandstone is 20 to 40 inches but is mostly less than 30 
inches. 

The Al horizon is reddish brown, brown, dark grayish brown, or gray- 
ish brown. 

The A2 horizon is light reddish brown, pinkish gray, light brown, light 
brownish gray, pale brown, light yellowish brown, or very pale brown. 

Texture of the Al and A2 horizons is loamy fine sand through fine 
sandy loam. The A horizon is strongly through slightly acid. 

The B2t horizon is reddish brown, red, yellowish red, or reddish yel- 
low. It is fine sandy loam or sandy clay loam or gravelly sandy clay loam 
and strongly acid or medium acid. Some profiles have a B3 horizon 
similar to the B2 horizon. 

The C horizon is weakly to strongly cemented sandstone of reddish to 
yellowish color. 


Stephenville soils occur on broad to narrow ridge crests 
or on smooth to dissected sides of uplands. They are as- 
sociated with Darnell, Windthorst, and Weatherford soils. 
Weatherford, Konsil, and Konawa soils are similar to 
Stephenville soils. All the soils are more than 40 inches 
deep over bedrock. 


Tamford series 


The Tamford series consists of deep, well drained, very 
slowly permeable, sloping to strongly sloping soils on 
uplands. These soils formed in material weathered from 
clays or shales under a cover of prairie grasses. Slopes 
range from 5 to 12 percent. 


Representative profile of Tamford clay loam in an area 
of Tamford-Grainola complex, 5 to 12 percent slopes, 200 


feet north and 70 feet west of the southeast corner sec. 
38, T. 4 S., R. 3 W.: 


Al—0 to 6 inches, reddish gray (6YR 5/2) clay loam, dark reddish brown 
(5YR 3/2) moist; weak fine blocky structure; very hard, very firm; 
slightly acid; clear wavy boundary. 

AC1—6 to 30 inches, reddish brown (2.5YR 4/4) clay, dark reddish 
brown (2.5YR 3/4) moist; weak coarse blocky structure; extremely 
hard, extremely firm; common slickensides that intersect in the 
lower part; few masses and concretions of calcium carbonate; red- 
dish gray soil material in some vertical cracks; moderately alkaline; 
gradual wavy boundary. 

AC2—30 to 54 inches, reddish brown (2.5YR 5/4) clay, reddish brown 
(2.5YR 4/4) moist; weak coarse blocky structure; extremely hard, 
extremely firm; few intersecting slickensides; common masses and 
concretions of calcium carbonate; calcareous; moderately alkaline; 
gradual wavy boundary. 

C—854 to 72 inches, red (10R 5/6) clay, red (10R 4/6) moist; massive; ex- 
tremely hard, extremely firm; common bodies and thin strata of 
white soft sandstone and red soft shale; caleareous; moderately al- 
kaline. 


Solum thickness ranges from 40 to 60 inches to interbedded shales 
and clay. Intersecting slickensides occur in the upper 40 inches. The soil, 
if undisturbed, has microlows and microhighs that extend up and down 
the slope. When dry, this soil has cracks 1 to 5 centimeters wide at a 
depth of 20 inches. Distance between center of the microhigh and center 
of the microlow is 5 to 12 feet. 

The A1 horizon is reddish brown, reddish gray, or dark reddish gray. 
It ranges from slightly acid through moderately alkaline and is noncal- 
careous or caleareous. The Al horizon is clay loam, silty clay loam, or 
clay. Clay content is 35 to 45 percent. 

The AC horizon is reddish brown or light reddish brown. Some pedons 
have few to common brownish or reddish mottles. Clay content is 40 to 
50 percent. The soils are mildy alkaline or moderately alkaline and are 
caleareous in at least the lower part. 

The C horizon is reddish brown, red, or light reddish brown. Some 
pedons have few to common brownish or yellowish mottles. Calcium car- 
bonate concretions range from 1 to 10 percent by volume in the AC and 
C horizons. 


Tamford soils occur on broad upland areas of smooth or 
dissected side slopes. They are associated with Heiden 
and Grainola soils. Similar soils are Clarita and Grainola 
soils. Grainola soils have a solum less than 40 inches thick. 
Clarita soils have more than 12 inches of surface layer 
with a grayer color. 


Tullahassee series 


The Tullahassee series consists of deep, somewhat 
poorly drained soils that are moderately rapidly permea- 
ble. These nearly level to very gently sloping soils occur 
on flood plains. They are subject to flooding. They formed 
in loamy and sandy alluvium under a cover of trees with 
an understory of native grasses. Slopes are 0 to 2 percent. 
The water table occurs at a depth of 2 to 3 feet for part 
of the year. 

Representative profile of Tullahassee loam in an area 
of Kemp and Tullahassee soils, 200 feet north and 750 
feet west of the southeast corner sec. 2, T.5 S., R. 2 E.: 


A11—0 to 18 inches, pale brown (10YR 6/3) loam, brown (10YR 4/3) 
moist; weak fine granular structure; very hard, very friable; many 
thin strata of very pale brown and grayish brown; slightly acid; 
clear smooth boundary. 
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Al2—13 to 20 inches, pale brown (10YR 6/3) fine sandy loam, brown 
(1OYR 4/3) moist; common medium faint mottles of very pale brown 
QOYR 7/4); weak medium subangular blocky structure; hard, very 
friable; few thin strata of very pale brown and brown; slightly acid; 
clear smooth boundary. 

AC~—20 to 40 inches, very pale brown (10YR 7/4) loamy fine sand, yel- 
lowish brown (10YR 5/4) moist; common medium distinct mottles of 
light brownish gray (10YR 6/2); weak coarse subangular blocky 
structure; slightly hard, very friable; few thin strata of pale brown 
and light brownish gray fine sandy loam; slightly acid; clear smooth 
boundary. 

ITAb—40 to 65 inches, grayish brown (10YR 5/2) loam, very dark gray- 
ish brown (10YR 3/2) moist; common medium distinct mottles of 
light brown (7.5YR 6/4) and gray (N 6/0); massive; very hard, fria- 
ble; ot thin strata of light yellowish brown; saturated with water; 
neutral. 


The All horizon is pale brown, light yellowish brown, brown, or light 
brown, with or without brownish mottles. It is stratified with lighter or 
darker colors. It is loam, fine sandy loam, or loamy fine sand and medi- 
um acid through neutral. , 

The Al2 and AC horizons have layers of loamy fine sand, fine sandy 
loam, loam, or clay loam. The control section averages less than 18 per- 
cent clay. It is slightly acid through moderately alkaline. The A12 
horizon is pale brown, brown, light yellowish brown, or light brown, with 
or without brownish mottles. The colors in the AC horizon are similar to 
those in the A12 horizon, including very pale brown and light brownish 
gray with few to common brownish or grayish mottles. 

The ITAb horizon is grayish byown, gray, dark gray, or light brownish 
gray, with brownish and grayish mottles. It is loam, fine sandy loam, or 
clay loam. Reaction is slightly acid through moderately alkaline. 

This soil is a taxadjunct to the Tullahassee series. It is more alkaline 
in the lower part of the control section; otherwise it is similar in 
morphology, use, behavior, and management. 


Tullahasse soils are associated with Kemp soils. Kemp 
soils have a more loamy texture in the upper 40 inches 
and are moderately alkaline. 


Watonga series 


The Watonga series consists of deep, moderately well 
drained, very slowly permeable soils that formed in 
material weathered from clayey alluvium. The nearly 
level Watonga soils are on broad smooth flood plains of 
larger streams. Slopes are 0 to 1 percent. 

Typical pedon of Watonga silty clay, 1,280 feet south 
and 1,400 feet east of the northwest corner sec. 31, T. 3 
S., R. 2 E.: 


Ap—0 to 4 inches, dark gray (10YR 4/1) silty clay, very dark gray 
(10YR 3/1) moist; moderate fine blocky structure; extremely hard, 
very firm; mildly alkaline; clear wavy boundary. 

Al—4 to 24 inches, dark gray (1OYR 4/1) silty clay, very dark gray 
QOYR 3/1) moist; weak medium blocky structure; extremely hard, 
very firm; few slickensides near lower boundary; moderately al- 
kaline; gradual wavy boundary. 

AC—24 to 55 inches, dark grayish brown (10YR 4/2) silty clay, very 
dark grayish brown (10YR 3/2) moist; extremely hard, extremely 
firm; few intersecting slickensides; many shiny pressure faces; few 
cracks filled with dark gray soil material from overlying layer; com- 
mon soft masses and concretions of calcium carbonate; moderately 
alkaline; gradual wavy boundary. 

C—55 to 80 inches, brown (10YR 4/3) silty clay, dark brown (10YR 3/3) 
moist; massive; extremely hard, extremely firm; few dark grayish 
brown and dark gray bodies of silty clay; common fine to medium 
neh masses and concretions of calcium carbonate; moderately al- 

aline. 


The A and AC horizons combined are 40 to 60 inches thick. Intersect- 
ing slickensides occur within 20 to 40 inches of the soil surface. Distance 
between center of the microhigh and center of the microlow is 8 to 12 
feet. 

The upper part of the A horizon is silty clay or silty clay loam. The 
lower part of the A horizon is silty clay and clay. Color of the Al 
horizon is dark gray, very dark gray, and gray. In some pedons the 
lower part of the thicker Al horizons has very dark grayish brown, 
grayish brown, and dark brown colors. Reaction ranges from neutral 
through moderately alkaline. The A horizon is 12 inches thick in the 
microhighs and 40 inches thick in the microlows. 

The AC horizon is brown, dark brown, dark grayish brown, dark yel- 
lowish brown, or yellowish brown. It is mildly alkaline to moderately al- 
kaline. The AC horizon contains secondary carbonates and is calcareous 
in some pedons. Cracks in the AC horizon are commonly filled with 
colors like the Al horizon. 

The C horizon is reddish brown, brown, dark grayish brown, grayish 
brown, dark yellowish brown, or yellowish brown. In some pedons it has 
reddish er brownish mottles. It is moderately alkaline and in most areas 
is calcareous in some part. 


Watonga soils are similar to the Burleson and Heiden 
soils. Burleson soils have colors with a chroma of less 
than 1.5 to depths of 40 inches or more and are on 
uplands. Heiden soils are on uplands and have brownish 
colors beginning at depths of 12 inches or less. Associated 
soils are Healdton and Miller soils. 


Weatherford series 


The Weatherford series consists of deep, well drained, 
moderately permeable soils on uplands. The soils formed 
in material weathered from sandstone. Weatherford soils 
are on ridgetops and hillsides. Slopes are very gently 
sloping to strongly sloping and range from 1 to 12 per- 
cent. 

Typical pedon of Weatherford fine sandy loam, 1 to 3 
percent slopes, 50 feet west and 750 feet north of the 
southeast corner sec. 21, T.3 S., R. 1 W.: 


Ap—0 to 6 inches, grayish brown (10YR 5/2) fine sandy loam, very dark 
grayish brown (10YR 3/2) moist; weak fine granular structure; 
hard, very friable; slightly acid; clear smooth boundary. 

A2—6 to 8 inches, pale brown (10YR 6/3) fine sandy loam, brown (10YR 
4/3) moist; weak fine granular structure; hard, very friable; slightly 
acid; clear smooth boundary. 

B21t—8 to 28 inches, yellowish red (6YR 5/6) sandy clay loam, yellowish 
red (SYR 4/6) moist; weak coarse prismatic structure parting to 
moderate coarse subangular blocky; very hard, firm; patchy clay 
films on faces of peds; medium acid; gradual wavy boundary. 

B22t—28 to 46 inches, reddish yellow (7.5YR 6/6) sandy clay loam, 
strong brown (7.5YR 5/6) moist; weak coarse prismatic structure 
parting to moderate coarse subangular blocky; very hard, firm; 
patchy clay films on faces of peds; medium acid; gradual wavy 
boundary. 

B3—46 to 50 inches, reddish yellow (7.5YR 6/6) sandy clay loam, strong 
brown (7.5YR 5/6) moist; few medium distinct mottles of light 
brown (7.5YR 6/4) and prominent mottles of red (25YR 4/6); weak 
coarse prismatic structure parting to weak coarse subangular 
blocky; very hard, firm; few red gravelly sandstone fragments; 
medium acid; clear wavy boundary. 

C—50 to 60 inches, reddish yellow (7.5YR 6/6) and reddish brown (5YR 
4/4) soft sandstone; few thin interbedded layers of reddish yellow 
(7.5YR 6/6) sandy clay loam; slightly acid. 


Depth to sandstone is 40 to 60 inches. 

The Al or Ap horizon is pale brown, brown, light brownish gray, 
grayish brown, or reddish brown. 

The A2 horizon has similar colors but includes very pale brown or yel- 
lowish brown. The A horizon is medium acid to neutral. 
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The B2t horizon is reddish yellow, yellowish red, or red. Brownish or 
reddish mottles oceur in some pedons. The soil is neutral through 
strongly acid. 

The B3 horizon has colors similar to the those of the B2t horizon and 
has none to common brownish to reddish mottles. It is medium acid 
through neutral. Less than 10 percent is fragments of sandstone less 
than 3 inches in diameter. Some pedons lack a B3 horizon. 

The C horizon is weakly cemented sandstone. 


Weatherford soils are similar to Konsil, Konawa, and 
Stephenville soils. Konsil and Konawa soils are more than 
60 inches deep. Stephenville soils are 20 to 40 inches deep. 
Associated soils are Darnell, Duffan, Stephenville, and 
Windthorst soils. 


Weswood series 


The Weswood series consists of deep, well drained, 
moderately permeable, nearly level soils of the flood 
plains. The soils formed in loamy alluvium under a cover 
of trees. They occur as narrow to wide elongated areas 
near the major streams. Slopes are 0 to 1 percent. 

Typical profile of Weswood silt loam, 1,550 feet east 
and 75 feet north of the southwest corner sec. 17, T. 3 S., 
R.3 E.: 


Ap—0 to 6 inches, light brown (7.5YR 6/4) silt loam, brown (7.5YR 4/4) 
moist; weak medium granular structure; very hard, friable; calcare- 
ous; moderately alkaline; clear smooth boundary. 

AC—6 to 40 inches, light brown (7.5YR 6/4) silt loam, brown (7.5YR 4/4) 
moist; weak medium subangular blocky structure; very hard, fria- 
ble; few 1/2 inch to 2 inch strata of pink (7.5YR 7/4) fine sandy 
loam; caleareous; moderately alkaline; gradual smooth boundary. 

C—40 to 80 inches, light brown (7.5YR 6/4) silt loam, brown (7.5YR 4/4) 
moist; massive; hard, friable; common 1 inch to 4 inch strata of 
brown (10YR 5/8) fine sandy loam; calcareous; moderately alkaline. 


Thickness of the solum ranges from 30 to 60 inches. 

The Ap and AC horizons are reddish brown, yellowish red, light 
brown, or brown. Thin strata include fine sandy loam, loam, or clay loam. 

The C horizon has colors similar to those of the A or AC horizons, in- 
cluding reddish yellow. In most areas it is silt loam, loam, or fine sandy 
loam, but in some it is silty clay loam. 

This soil is a taxadjunect to the Weswood series because Weswood 
soils typically have well expressed cambic horizons; otherwise, it has 
similar morphology and behavior. 


Weswood soils occur on occasionally flooded flood plains 
associated with Yahola and Miller soils. Similar soils are 
Pulaski, Bunyan, and Yahola soils, which have less silty 
textures than Weswood soils. Pulaski and Yahola soils are 
less than 18 percent clay in the upper 40 inches and are 
moderately rapidly permeable. 


Wilson series 


The Wilson series consists of deep, somewhat poorly 
drained, very slowly permeable soils on prairie uplands. 
These nearly level to very gently sloping soils developed 
in material weathered from clays or shaly clays in broad 
smooth valleys and on hillsides. Slopes are 0 to 3 percent. 
A water table is perched at a depth of 0 to 1 foot for 
about 6 months. 

Representative pedon of Wilson silt loam, 0 to 1 per- 
cent slopes, 650 feet east and 350 feet south of the 
northwest corner sec. 18, T.3S., R. 1 E.: 


Ap—0 to 8 inches, gray (10YR 5/1) silt loam, very dark gray (LOYR 3/1) 
moist; massive when dry, moderate fine granular structure when 
moist; hard, friable; medium acid; abrupt smooth boundary. 

B21t—8 to 26 inches, very dark gray (10YR 3/1) silty clay, black (1OYR 
2/1) moist; moderate medium blocky structure; extremely hard, ex- 
tremely firm; distinct clay films; few slickensides; few cherty frag- 
ments; neutral; gradual smooth boundary. 

B22t—26 to 52 inches, grayish brown (10YR 5/2) silty clay, dark grayish 
brown (10YR 4/2) moist; moderate medium blocky structure; ex- 
tremely hard, extremely firm; distinct clay films; few slickensides; 
few cherty fragments; few masses and concretions of calcium car- 
bonate; moderately alkaline; gradual smooth boundary. 

B3—52 to 80 inches, reddish yellow (7.5YR 6/6) clay, strong brown 
(7.5YR 5/6) moist; common medium distinct mottles of grayish 
brown (10YR 5/2) and brownish yellow (LOYR 6/6); weak coarse 
blocky structure; extremely hard, extremely firm; few slickensides; 
few cherty fragments; few masses and concretions of calcium car- 
bonate; moderately alkaline. 


Solum thickness is more than 60 inches. Cracks more than 1 centime- 
ter wide extend from the surface to a depth of 2 to 4 feet during the 
dry season. 

The A horizon is gray, dark gray, grayish brown, or dark grayish 
brown. It is medium acid to neutral. 

The B2It horizon is very dark gray, dark gray, or gray. In some 
profiles it has brownish or yellowish mottles. It is silty clay or clay and 
neutral or slightly acid. 

The B22t horizon is grayish brown, dark grayish brown, brown, or 
dark brown. It is silty clay or clay that is neutral to moderately alkaline. 

The B3 horizon is reddish yellow, yellowish red, dark brown, brown, 
yellowish brown, or dark yellowish brown. It is clay, silty clay, clay 
loam, or silty clay loam and has secondary carbonates. 


Wilson soils are similar to Healdton soils, which are on 
flood plains and have high concentrations of sodium salts 
in the subsoil. Associated soils are Burleson and Heiden 
soils. 


Windthorst series 


The Windthorst series consists of deep, moderately well 
drained, moderately slowly permeable, very gently slop- 
ing to moderately steep soils on uplands. These soils 
formed in material weathered from mostly clays or shaly 
clays under a cover of trees and an understory of native 
grasses. Slopes range from 1 to 20 percent. 

Representative profile of Windthorst fine sandy loam, 1 
to 8 percent slopes, 1,900 feet east and 65 feet south of 
the northwest corner sec. 14, T. 4 8., R. 2 W.: 


Al—0 to 5 inches, grayish brown (10YR 5/2) fine sandy loam, very dark 
grayish brown (10YR 3/2) moist; weak fine granular structure; 
slightly hard, very friable; slightly acid; clear smooth boundary. 

A2—5 to 11 inches, very pale brown (10YR 7/3) fine sandy loam, brown 
(1OYR 5/3) moist; weak fine granular structure; slightly hard, very 
friable; medium acid; abrupt smooth boundary. 

B2lt—-11 to 25 inches, reddish brown (5YR 5/4) clay, reddish brown 
(5YR 4/4) moist; moderate medium blocky structure; extremely 
hard, very firm; few faces of peds with very pale brown coatings; 
distinct clay films on faces of peds; few fine black concretions; 
medium acid; gradual smooth boundary. 

B22t—25 to 34 inches, light yellowish brown (LOYR 6/4) clay, yellowish 
brown (LOYR 5/4) moist; few medium faint mottles of brownish yel- 
low (10YR 6/6); weak medium blocky structure; extremely hard, 
very firm; distinct clay films on faces of peds; few medium black 
concretions and gravelly fragments; mildly alkaline; gradual smooth 
boundary. 

B8t—34 to 54 inches, brownish yellow (LOYR 6/6) clay, yellowish brown 
(1OYR 5/4) moist; common medium distinct mottles of pale brown 
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(1OYR 6/3); weak medium blocky structure; extremely hard, very 
firm; patchy clay films on faces of peds; few soft masses of calcium 
carbonate below 45 inches; few fine and medium black coneretions; 
moderately alkaline; gradual smooth boundary. , 

C—54 to 65 inches, brownish yellow (10YR 6/6) sandy clay, yellowish 
brown (10YR 5/6) moist; common medium distinct gray (1OYR 6/1) 
mottles; massive; extremely hard, very firm; 10 percent by volume 
of soft gravelly sandstone fragments; many fine black masses and 
concretions; moderately alkaline. 


Thickness of the solum ranges from 35 to 60 inches. 

The Al horizon is grayish brown, dark grayish brown, brown, or dark 
brown. Colors are slightly lighter in cultivated areas. The soil is medium 
acid to neutral. 

The A2 horizon is very pale brown, pale brown, light yellowish brown, 
light brownish gray, or light brown. It is dominantly fine sandy loam but 
in places is loam. The reaction is medium acid through neutral. 

The B21t horizon is reddish brown, yellowish red, or red. It is clay or 
sandy clay and medium acid through slightly acid. 

The B22t horizon is brownish yellow, light yellowish brown, yellowish 
red, or reddish yellow. It has none to common reddish, brownish, or yel- 
lowish mottles. It is clay or sandy clay and medium acid through mildly 
alkaline. 

The B3t horizon is similar in color and texture to the B22t horizon. It 
has few to common brownish, reddish, or grayish mottles. It is neutral 
to moderately alkaline. 

The C horizon is soft shale, sandy clays, or heavy clay loams, with or 
without interbedded layers of sandstone. 


Windthorst soils occur on broad upland areas of smooth 
ridge crests and smooth or rocky side slopes. They are as- 
sociated with Darnell, Stephenville, and Weatherford soils 
and are similar to Chigley soils. Chigley soils are gravelly 
and formed in cherty conglomerates with interbedded 
layers of hard shale or sandstone. 


Woodford series 


The Woodford series consists of very shallow to shal- 
low, well drained, moderately permeable soils on uplands. 
These soils formed in material weathered from sandstone. 
They are on sloping ridgetops to moderately steep hill- 
sides. Slopes range from 5 to 20 percent. 

Typical pedon of Woodford silt loam, 5 to 20 percent 
slopes, 700 feet west of the southeast corner sec. 29, T. 2 
S., R.1 E.: 


Al1—0 to 7 inches, very dark gray (10YR 3/1) silt loam, black (1OYR 
2/1) moist; strong medium granular structure; hard, very friable; 
many fine roots; 15 percent by volume of fragments of sandstone 
greater than 3 inches in diameter and 5 percent by volume of frag- 
ments of sandstone 2 mm to 3 inches in diameter; mildly alkaline; 
clear wavy boundary. 

A12—7 to 17 inches, dark gray (10YR 4/1) very channery silt loam, very 
dark gray (10YR 3/1) moist; strong medium granular structure; 
hard, very friable; many fine roots; 40 percent by volume of frag- 
ments of sandstone greater than 8 inches in diameter and 25 per- 
cent by volume of fragments of sandstone 2 mm to 8 inches in 
diameter; mildly alkaline; abrupt wavy boundary. 

R—17 to 20 inches, brown (10YR 4/3) hard fractured sandstone. 


Depth to sandstone bedrock ranges from 5 to 20 inches. 

The A horizon is very dark gray, very dark grayish brown, dark gray- 
ish brown, dark brown, brown, or dark gray. It ranges from slightly acid 
to moderately alkaline. Fragments of sandstone greater than 3 inches in 
diameter range from 10 to 60 percent. Fragments 2 millimeters to 3 
inches in diameter range from 0 to 30 percent by volume. 

The R layer is hard fractured sandstone. It is brown, yellowish brown, 
or brownish yellow. It is tilted from 20 to 70 degrees from horizontal. 


Woodford soils are associated with and are similar to 
Kiti soils. Kiti soils formed in material weathered from 
limestone. 


Yahola series 


The Yahola series consists of deep, well drained, 
moderately rapidly permeable soils formed in slightly al- 
tered caleareous loamy alluvium. These soils are on flood 
plains of the Washita River. Slopes are nearly level to 
very gentle and range from 0 to 3 percent. 

Typical pedon of Yahola fine sandy loam in an area of 
Yahola soils, 3,170 feet west and 150 feet south of the 
northeast corner sec. 12, T. 4 S., R. 3 E.: 


All—O0 to 4 inches, reddish yellow (5YR 6/6) fine sandy loam, reddish 
brown (5YR 4/4) moist; weak fine granular structure; slightly hard, 
very friable; calcareous; moderately alkaline; clear smooth bounda- 


ry. 

A12—~4 to 13 inches, light reddish brown (5YR 6/4) loamy fine sand, red- 
dish brown (5YR 4/4) moist; very weak fine granular structure; 
soft, very friable; few bodies of fine sand; calcareous; moderately 
alkaline; gradual smooth boundary. 

C1—13 to 38 inches, reddish yellow (65YR 6/6) fine sandy loam, yellowish 
red (5YR 4/6) moist; massive; slightly hard, very friable; few thin 
strata of loamy fine sand; calcareous; moderately alkaline; abrupt 
smooth boundary. 

C2—38 to 72 inches, reddish yellow (65YR 6/6) loamy fine sand, yellowish 
red (5YR 4/6) moist; massive; soft, very friable; few 2 to 4 inch 
strata of reddish brown fine sandy loam; calcareous; moderately al- 
kaline. 


Solum thickness is 8 to 20 inches. 

The Al1 horizon is dominantly fine sandy loam but in places is loamy 
fine sand. Colors are reddish brown, light reddish brown, reddish yellow, 
or light brown. 

The C horizon has colors similar to those of the A horizon. Texture is 
fine sandy loam or loam in the 10- to 40-inch control section. In the 
lower part of the C horizon, the texture is fine sandy loam, loam, or 
loamy fine sand. Thin strata of coarser or finer texture occur 
throughout this horizon. 


Yahola soils are similar to Bunyan, Pulaski, and 
Weswood soils. Bunyan and Weswood soils have more 
loamy textures in the upper 40-inch control section. Pu- 
laski soils are not calcareous throughout the soil. As- 
sociated soils are Miller and Weswood soils. 


Zaneis series 


The Zaneis series consists of deep, well drained, 
moderately permeable, gently sloping soils on uplands. 
The soils formed on hillsides and narrow ridge crests in 
material weathered from weakly consolidated sandstone 
and sandy shale under native grass. Slopes range from 3 
to 5 percent. 

Representative profile of Zaneis loam, 3 to 5 percent 
slopes, 90 feet west and 1,100 feet south of the northeast 
corner sec. 6. T.5 S., R. 3 W:: 


Al—0 to 12 inches, brown (10YR 5/8) loam, dark brown (10YR 3/3) 
moist; weak fine granular structure; slightly hard, very friable; 
neutral; gradual smooth boundary. 

B1—12 to 27 inches, reddish brown (5YR 4/4) clay loam, dark reddish 
brown (5YR 3/4) moist; weak medium subangular blocky structure; 
hard, friable; few fine black concretions; neutral; gradual smooth 
boundary. 
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B2t—27 to 39 inches, reddish brown (5YR 5/4) clay loam, reddish brown 
(5YR 4/4) moist; weak medium prismatic structure parting to weak 
medium subangular blocky; very hard, firm; clay films on faces of 
peds; common medium and fine black concretions; medium acid; 
gradual smooth boundary. 

B3—39 to 48 inches, red (2.5YR 5/6) clay loam, red (25YR 4/6) moist; 
weak coarse prismatic structure parting to weak coarse subangular 
blocky; very hard, firm; many black masses and concretions; few 
gravelly sandstone fragments; slightly acid; clear wavy boundary. 

C—48 to 72 inches, red (2.5YR 5/6) sandy shale, red (2.5YR 4/6) moist; 
massive; extremely hard, very firm; few medium black masses and 
concretions; slightly acid. 


Thickness of the soil is 40 to 60 inches. 

The A horizon is grayish brown, brown, or dark grayish brown. It is 
medium acid through neutral. 

The BI horizon is brown, dark brown, or reddish brown. It is loam, 
sandy clay loam, or clay loam and medium acid through neutral. 

The B2t and B83 horizons are reddish brown, yellowish red, red, or 
reddish yellow. They are clay loam or sandy clay loam. Reaction is medi- 
um acid through mildly alkaline. 

The C horizon is similar in color to the B horizon. It is alternating 
layers of consolidated sandstone and sandy shales. It is slightly acid 
through mildly alkaline. 


Zaneis soils are similar to Chickasha soils. Chickasha 
soils have more yellowish hues in the upper part of the B 
horizon. Zaneis soils are associated with Renfrow and 
Chickasha soils. 


Formation of the soils 


In this section the factors of soil formation are 
discussed and related to the soils in the survey area. In 
addition, the processes of soil formation are described. 


Factors of soil formation 


The properties of the soil at any given place are the 
result of the integrated effects of five major factors of 
soil formation—parent material, climate, plant and animal 
life; relief, and time. Few generalizations can be made re- 
garding the effect of any one factor because the effect of 
each is modified by the other four. 

Parent material.—Parent material, one of the most in- 
fluential factors of soil formation in the county, sets the 
limits of the chemical and mineralogical composition of 
the soil and influences the rate of soil development. 
Parent material is the ineonsalidaved material from which 
soil forms. 

Carter County has several kinds of parent material, 
each of which produces a different soil. Soils formed in 
material weathered from shale, such as Steedman soils, 
have a clayey subsoil. Those formed in material 
weathered from sandstone, such as Stephenville soils, 
have a loamy subsoil. Soils formed in material weathered 
from limestone, such as Kiti soils, have an adequate 
supply of bases. Examples of soils formed in clayey, 
loamy, or sandy sediments are Burleson, Dale, and Eufau- 
la soils. 

Climate.—The moist, subhumid continental climate of 
Carter County is characterized by rains of high intensity. 
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Moisture and warm temperatures have been sufficient to 
promote the formation of distinct horizons in many of the 
soils. Differences in soils cannot be attributed to climate 
because the climate is uniform throughout the county. 
Heavy rains have caused rapid runoff that has eroded 
many of the soils. This erosion is an indirect effect of cli- 
mate. 

Plants and animals.—Plants, burrowing animals, in- 
sects, and soil micro-organisms have a direct influence on 
the formation of soil. Native vegetation, such as trees or 
grasses, or a combination of both, determines to a large 
extent the amount of organic matter, the amounts and 
kinds of plant nutrients, and the type of soil structure 
and consistence. Durant and Zaneis soils formed under 
native grasses. The fibrous roots of these native grasses 
promote a good granular structure and a high organic 
matter content. This type of vegetation reduces loss of 
soil nutrients by the recycling and by the feeding ability 
of the deep grass roots. Consequently, the soils that 
formed under grass in Carter County tend to have more 
bases and organic matter than the soils that formed 
under trees. Stephenville and Konsil soils formed under 
trees and are therefore lower in plant nutrients and or- 
ganic matter content than, for example, Durant and 
Zaneis soils. : 

During the past century, man has altered this soil-form- 
ing process by removing the native vegetation throughout 
much of the county. Lack of adequate conservation mea- 
sures has resulted in much soil loss through sheet and 
gully erosion. In areas where part of the surface layer 
has been removed and gullies have formed, eroded or gul- 
lied phases of soils are mapped. An eeinplos is Konsil and 
Weatherford soils, gullied. 

Relief.—Relief affects soil formation through its in- 
fluence on moisture, drainage, erosion, temperature, and 
plant cover. The relief of Carter County is determined 
largely by the resistance of the underlying parent materi- 
al to weathering and geologic erosion. 

The effect of relief on soil formation is illustrated by 
two different soils, Scullin and Kiti, both of which formed 
in material weathered from limestone under a cover of 
grasses. Because Scullin soils generally are in areas of 
less sloping relief, they have less surface runoff and more 
water percolating through the soil to influence the loss, 
gain, or transfer of soil constituents. Kiti soils typically 
are in areas of more sloping relief and have a less clearly 
defined profile than Scullin soils. On the more sloping 
soils, more of the rainwater runs off instead of moving 
through the soil to help in the formation of a deeper 
solum. 

Time.—Time as a factor cannot be measured strictly in 
years. The length of time needed for the development of 
genetic horizons depends on the intensity and interactions 
of the soil-forming factors. 
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Processes of soil formation 


Active processes that have influenced the formation of 
horizons in the soils of Carter County are (1) accumula- 
tion of organic matter, (2) leaching of calcium carbonates 
and bases, and (3) translocation of silicate clay minerals. 
In most soils, more than one of these processes have been 
active in the development of the horizons. 

The addition of organic matter by native grasses has 
contributed to the granular structure of the surface layer. 
Durant soils, for example, have a granular surface layer 
high in organic matter content. Konsil soils, which formed 
under trees, have less organic matter than Durant soils. 

Leaching of carbonates and bases is active in the for- 
mation of soils. The accumulation of calcium carbonates 
and bases in the lower part of the B horizon of Durant 
soils indicates the depth to which water has percolated. 
Konsil soils have been leached to the extent that no caleci- 
um carbonate has accumulated. The strong leaching of 
bases from the B horizon is reflected by the base satura- 
tion of those soils. 

Soils on flood plains, such as Weswood and Yahola, are 
recharged with bases when flooding occurs. The more 
acid Pulaski soils, which formed in neutral to acid soil 
material, have not been leached. Heiden soils, which 
formed over weathered shale beds and clayey sediments, 
are high in carbonates. The calcium carbonate in Heiden 
soils is related to the nature of the parent materials. 

The translocation of silicate clay minerals is important 
in establishing the properties and classification of soils. 
Argillic horizons are diagnostic for classification. Clay 
films on ped surfaces, bridging sand grains, and increases 
in total clay are evidence of argillie horizons. The argillic 
horizon occurs in many soils, for example, Chickasha, Du- 
rant, and Renfrow soils. The varying degrees of translo- 
cation of silicate clay minerals and the kinds of parent 
material have resulted in wide variation in the texture 
and other properties in the argillic horizons of soils. Eu- 
faula and Konsil soils have a subsurface layer that is 
more intensely leached of silicate clay minerals than the 
surface layer of other soils in the county. 

The grasses on the soils bring bases to the surface and 
thus retard leaching and the formation of an A2 horizon. 
Geologic erosion on such soils as Kiti hinders horizon 
development through soil losses. The sediment of Yahola, 
Pulaski, and other soils on flood plains was deposited so 
recently that there has not been enough time for the for- 
mation of distinct horizons. 
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Glossary 


ABC soil. A soil having an A, a B, and a C horizon. 

AC soil. A soil having only an A and a C horizon. Commonly such soil 
formed in recent alluvium or on steep rocky slopes. 

Aeration, soil. The exchange of air in soil with air from the atmosphere. 
The air in a well aerated soil is similar to that in the atmosphere; 
the air in a poorly aerated soil is considerably higher in carbon diox- 
ide and lower in oxygen. 

Ageregate, soil. Many fine particles held in a single mass or cluster. 
Natural soil aggregates, such as granules, blocks, or prisms, are 
called peds. Clods are aggregates produced by tillage or logging. 

Alkali (sodic) soil. A soil having so high a degree of alkalinity (pH 8.5 
or higher), or so high a percentage of exchangeable sodium (15 per- 
cent or more of the total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited on land by 
streams. 

Area reclaim. An area difficult to reclaim after the removal of soil for 
construction and other uses. Revegetation and erosion control are 
extremely difficult. 

Association, soil. A group of soils geographically associated in a charac- 
teristic repeating pattern and defined and delineated as a single 
map unit. 

Available water capacity (available moisture capacity). The capacity 
of soils to hold water available for use by most plants. It is com- 
monly defined as the difference between the amount of soil water 
at field moisture capacity and the amount at wilting point. It is 
commonly expressed as inches of water per inch of soil. The capaci- 
ty, in inches, in a 40-inch profile or to a limiting layer is expressed 
as— 


Base saturation. The degree to which material having base exchange 
properties is saturated with exchangeable bases (sum of Ca, Mg, 
Na, K), expressed as a percentage of the exchange capacity. 

Bedding planes. Fine stratifications, less than 5 millimeters thick, in un- 
consolidated alluvial, eolian, lacustrine, or marine sediments. 

Bedrock. The solid rock that underlies the soil and other unconsolidated 
material or that is exposed at the surface. 

Bench terrace. A raised, level or nearly level strip of earth constructed 
on or nearly on a contour, supported by a barrier of rocks or similar 
material, and designed to make the soil suitable for tillage and to 
prevent accelerated erosion. 

Bisequum. Two sequences of soil horizons, each of which consists of an 
illuvial horizon and the overlying eluvial horizons. 

Blowout. A shallow depression from which all or most of the soil 
material has been removed by wind. A blowout has a flat or irregu- 
lar floor formed by a resistant layer or by an accumulation of peb- 
bles or cobbles. In some blowouts the water table is exposed. 

Bottom land. The normal flood plain of a stream, subject to frequent 
flooding. 

Boulders. Rock fragments larger than 2 feet (60 centimeters) in diame- 
ter. 

Broad-base terrace. A ridge-type terrace built to control erosion by 
diverting runoff along the contour at a nonscouring velocity. The 
terrace is 10 to 20 inches high and 15 to 80 feet wide and has gently 
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sloping sides, a rounded crown, and a dish-shaped channel along the 
upper side. It may be nearly level or have a grade toward one or 
both ends. 

Calcareous soil. A soil containing enough calcium carbonate (commonly 
with magnesium carbonate) to effervesce (fizz) visibly when treated 
with cold, dilute hydrochloric acid. A soil having measurable 
amounts of calcium carbonate or magnesium carbonate. 

Capillary water. Water held as a film around soil particles and in tiny 
spaces between particles. Surface tension is the adhesive force that 
holds capillary water in the soil. 

Catena. A sequence, or “chain,” of soils on a landscape that formed in 
similar kinds of parent material but have different characteristics 
as a result of differences in relief and drainage. 

Cation. An ion carrying a positive charge of electricity. The common 
soil cations are calcium, potassium, magnesium, sodium, and 
hydrogen. 

Cation-exchange capacity. The total amount of exchangeable cations 
that can be held by the soil, expressed in terms of milliequivalents 
per 100 grams of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is synonymous with base- 
exchange capacity, but is more precise in meaning. 

Channery soil. A soil, that is, by volume, more than 15 percent thin, flat 
fragments of sandstone, shale, slate, limestone, or schist as much as 
6 inches along the longest axis. A single piece is called a fragment. 

Chiseling. Tillage with an implement having one or more soil-penetrat- 
ing points that loosen the subsoil and bring clods to the surface. A 
form of emergency tillage to control soil blowing. 

Clay. As a soil separate, the mineral soil particles less than 0.002 mil- 
limeter in diameter. As a soil textural class, soil material that is 40 
percent or more clay, less than 45 percent sand, and less than 40 
percent silt. 

Clay film. A thin coating of oriented clay on the surface of a soil ag- 
gregate or lining pores or root channels. Synonyms: clay coat, clay 
skin. 

Claypan. A slowly permeable soil horizon that contains much more clay 
than the horizons above it. A claypan is commonly hard when dry 
and plastic or stiff when wet. 

Climax vegetation. The stabilized plant community on a particular site. 
The plant cover reproduces itself and does not change so long as 
the environment remains the same. 

Coarse fragments. Mineral or rock particles up to 3 inches (2 millime- 
ters to 7.5 centimeters) in diameter. 

Coarse textured (light textured) soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded fragment of rock 
8 to 10 inches (7.5 to 25 centimeters) in diameter. 

Colluvium. Soil material, rock fragments, or both moved by creep, slide, 
or local wash and deposited at the bases of steep slopes. 

Complex slope. Irregular or variable slope. Planning or constructing 
terraces, diversions, and other water-control measures is difficult. 

Complex, soil. A mapping unit of two or more kinds of soil occurring in 
such an intricate pattern that they cannot be shown separately on a 
soil map at the selected scale of mapping and publication. 

Compressible. Excessive decrease in volume of soft soil under load. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, and 
colors consisting of concentrated compounds or cemented soil 
grains. The composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide are common 
compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with which a lump 
can be crushed by the fingers. Terms commonly used to describe 
consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together in a 
mass. 

Friable-——When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together into a 
lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 
Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled between 
thumb and forefinger. 


Sticky.—When wet, adheres to other material and tends to stretch 
somewhat and pull apart rather than to pull free from other materi- 
al. 

Hard.—When dry, moderately resistant to pressure; can be broken 
with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing crops in strips 
that follow the contour. Strips of grass or close-growing crops are 
alternated with strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which classification is based. 
The thickness varies among different kinds of soil, but for many it 
is 40 or 80 inches (1 or 2 meters). 

Corrosive. High risk of corrosion to uncoated steel or deterioration of 
concrete. 

Cover crop. A close-growing crop grown primarily to improve and pro- 
tect the soil between periods of regular crop production, or a crop 
grown between trees and vines in orchards and vineyards. 

Cutbanks cave. Unstable walls of cuts made by earthmoving equipment. 
The soil sloughs easily. 

Decreasers. The most heavily grazed climax range plants. Because they 
are the most palatable, they are the first to be destroyed by over- 
grazing. 

Deferred grazing. A delay in grazing until range plants have reached a 
specified stage of growth. Grazing is deferred in order to increase 
the vigor of forage and to allow desirable plants to produce seed. 
Contrasts with continuous grazing and rotation grazing. 

Depth to rock. Bedrock at a depth that adversely affects the specified 
use. 

Diversion (or diversion terrace). A ridge of earth, generally a terrace, 
built to protect downslope areas by diverting runoff from its natu- 
ral course. 

Drainage class (natural). Refers to the frequency and duration of 
periods of saturation or partial saturation during soil formation, as 
opposed to altered drainage, which is commonly the result of artifi- 
cial drainage or irrigation but may be caused by the sudden deepen- 
ing of channels or the blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained.—Water is removed from the soil very rapidly. 
Excessively drained soils are commonly very coarse textured, rocky, 
or shallow. Some are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed from the soil 
rapidly. Many somewhat excessively drained soils are sandy and 
rapidly pervious. Some are shallow. Some are so steep that much of 
the water they receive is lost as runoff. All are free of the mottling 
related to wetness. 

Well drained.—Water is removed from the soil readily, but not 
rapidly. It is available to plants throughout most of the growing 
season, and wetness does not inhibit growth of roots for significant 
periods during most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of mottling. 
Moderately well drained.—Water is removed from the soil 
somewhat slowly during some periods. Moderately well drained soils 
are wet for only a short time during the growing season, but 
periodically for long enough that most mesophytie crops are af- 
fected. They commonly have a slowly pervious layer within or 
directly below the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained.—Water is removed slowly enough that 
the soil is wet for significant periods during the growing season. 
Wetness markedly restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly drained soils com- 
monly have a slowly pervious layer, a high water table, additional 
water from seepage, nearly continuous rainfall, or a combination of 
these. 

Poorly drained.—Water is removed so slowly that the soil is satu- 
rated periodically during the growing season or remains wet for 
long periods. Free water is commonly at or near the surface for 
long enough during the growing season that most mesophytic crops 
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cannot be grown unless the soil is artificially drained. The soil is not 
continuously saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rainfall, or a combina- 
tion of these. 

Very poorly drained.—Water is removed from the soil so slowly 
that free water remains at or on the surface during most of the 
growing season. Unless the soil is artificially drained, most 
mesophytic crops cannot be grown. Very poorly drained soils are 
eommonly level or depressed and are frequently ponded. Yet, where 
rainfall is high and nearly continuous, they can have moderate or 
high slope gradients, as for example in “hillpeats” and “climatic 
moors.” 

Drainage, surface. Runoff, or surface flow of water, from an area. 

Eluviation. The movement of material in true solution or colloidal 
suspension from one place to another within the soil. Soil horizons 
that have lost material through eluviation are eluvial; those that 
have received material are illuvial. 

Eolian soil material. Earthy parent material accumulated through wind 
action; commonly refers to sandy material in dunes or to loess in 
blankets on the surface. 

Erosion. The wearing away of the land surface by running water, wind, 
ice, or other geologic agents and by such processes as gravitational 
creep. 

Erosion (geologic). Erosion caused by geologic processes acting over 
long geologic periods and resulting in the wearing away of moun- 
tains and the building up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 

Erosion (accelerated). Erosion much more rapid than geologic ero- 
sion, mainly as a result of the activities of man or other animals or 
of a catastrophe in nature, for example, fire, that exposes a bare 
surface. 

Erosion pavement. A layer of gravel or stones that remains on the 
ground surface after fine particles are removed by wind or water. 
Desert pavements result from wind erosion in arid areas. 

Excess alkali. Excess exchangeable sodium. The resulting poor physical 
properties restrict the growth of plants. 

Excess fines. Excess silt and clay. The soil does not provide a source of 
gravel or sand for construction purposes. 

Excess lime. Excess carbonates. Excessive carbonates, or lime, restrict 
the growth of some plants. 

Excess salts. Excess water soluble salts, Excessive salts restrict the 
growth of most plants. 

Fallow. Cropland left idle in order to restore productivity through accu- 
mulation of moisture. Summer fallow is common in regions of 
limited rainfall where cereal grains are grown. The soil is tilled for 
at least one growing season for weed control and decomposition of 
plant residue. 

Fast intake. The rapid movement of water into the soil. 

Favorable. Favorable soil features for the specified use. 

Fertility, soil. The quality that enables a soil to provide plant nutrients, 
in adequate amounts and in proper balance, for the growth of 
specified plants when light, moisture, temperature, tilth, and other 
growth factors are favorable. 

Field moisture capacity. The moisture content of a soil, expressed as a 
percentage of the ovendry weight, after the gravitational, or free, 
water has drained away; the field moisture content 2 or 3 days 
after a soaking rain; also called normal field capacity, normal 
moisture capacity, or capillary capacity. 

Fine textured (heavy textured) soil. Sandy clay, silty clay, and clay. 

First bottom. The normal flood plain of a stream, subject to frequent or 
occasional flooding. 

Flagstone. A thin fragment of sandstone, limestone, slate, shale, or 
(rarely) schist, 6 to 15 inches (15 to 37.5 centimeters) long. 

Flooding. The temporary covering of soil with water from overflowing 
streams, runoff from adjacent slopes, and tides. Frequency, dura- 
tion, and probable dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but possible under 
unusual weather conditions; occasional that it occurs on an average 
of once or less in 2 years; and frequent that it occurs on an average 


of more than once in 2 years. Duration is expressed as very brief if 
less than 2 days, brief if 2 to 7 days, and long if more than 7 days. 
Probable dates are expressed in months; November-May, for exam- 
ple, means that flooding can occur during the period November 
through May. Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not considered flooding. 

Flood plain. A nearly level alluvial plain that borders a stream and is 
subject to flooding unless protected artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forage. Plant material used as feed by domestic animals. Forage can be 

or cut for hay. 

Forb. Any herbaceous plant not a grass or a sedge. 

Frost action. Freezing and thawing of soil moisture. Frost action can 
damage structures and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers especially to the 
processes or soil-forming factors responsible for the formation of 
the solum, or true soil, from the unconsolidated parent material. 

Gilgai. Typically, the microrelief of Vertisols—clayey soils having a high 
coefficient of expansion and contraction with changes in moisture 
content. Commonly a succession of microbasins and microknolls in 
nearly level areas or of microvalleys and microridges parallel with 
the slope. 

Gleyed soil. A soil having one or more neutral gray horizons as a result 
of waterlogging and lack of oxygen. The term “gleyed” also 
designates gray horizons and horizons having yellow and gray mot- 
tles as a result of intermittent waterlogging. 

Graded stripcropping. Growing crops in strips that grade toward a pro- 
tected waterway. 

Grassed waterway. A natural or constructed waterway, typically broad 
and shallow, seeded to grass as protection against erosion. Conducts 
surface water away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 inches (2 millime- 
ters to 7.5 centimeters) in diameter. An individual piece is a pebble. 

Gravelly soil material. Material from 15 to 50 percent, by volume, 
rounded or angular rock fragments, not prominently flattened, up to 
3 inches (7.5 centimeters) in diameter. 

Green manure (agronomy). A soil-improving crop grown to be plowed 
under in an early stage of maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked pores of under- 
lying material below the water table, which is the upper limit of 
saturation. 

Gully. A miniature valley with steep sides cut by running water and 
through which water ordinarily runs only after rainfall. The distine- 
tion between a gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to be obliterated by 
ordinary tillage; a rill is of lesser depth and can be smoothed over 
by ordinary tillage. 

Gypsum. Hydrous caleium sulphate. 

Habitat. The natural abode of a plant or animal; refers to the kind of 
environment in which a plant or animal normally lives, as opposed 
to the range or geographical distribution. 

Hardpan. A hardened or cemented soil horizon, or layer. The soil 
material is sandy, loamy, or clayey and is cemented by iron oxide, 
silica, calcium carbonate, or other substance. 

Horizon, soil. A layer of soil, approximately parallel to the surface, hav- 
ing distinct characteristics produced by soil-forming processes. The 
major horizons of mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying plant residue, at 
the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at or near the 
surface, in which an accumulation of humified organic matter is 
mixed with the mineral material, Also, a plowed surface horizon 
most of which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual concentration of 
sand and silt high in content of resistant minerals as a result of the 
loss of silicate clay, iron, aluminum, or a combination of these. 

B horizon.—The mineral horizon below an A horizon. The B horizon 
is in part a layer of change from the overlying A to the underlying 
C horizon. The B horizon also has distinctive characteristics caused 
(1) by accumulation of clay, sesquioxides, humus, or a combination 
of these; (2) by prismatic or blocky structure; (3) by redder or 
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browner colors than those in the A horizon; or (4) by a combination 
of these. The combined A and B horizons are generally called the 
solum, or true soil, If a soil lacks a B horizon, the A horizon alone is 
the solum. 

C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes and does 
not have the properties typical of the A or B horizon. The material 
of a C horizon may be either like or unlike that from which the 
solum is presumed to have formed. If the material is known to 
reba from that in the solum the Roman numeral II precedes the 
etter C. 

R layer.—Consolidated rock beneath the soil. The rock commonly 
underlies a C horizon, but can be directly below an A or a B 
horizon. 

Hummocky. Refers to a landscape of hillocks, separated by low sags, 
having sharply rounded tops and steep sides. Hummocky relief 
resembles rolling or undulating relief, but the tops of ridges are 
narrower and the sides are shorter and less even. 

Humus. The well decomposed, more or less stable part of the organic 
matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped according to their ru- 
noff-producing characteristics. The chief consideration is the in- 
herent capacity of soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered, but are 
separate factors in predicting runoff. Soils are assigned to four 
groups. In group A are soils having a high infiltration rate when 
thoroughly wet and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group D, at the other 
extreme, are soils having a very slow infiltration rate and thus a 
high runoff potential. They have a claypan or clay layer at or near 
the surface, have a permanent high water table, or are shallow over 
nearly impervious bedrock or other material. A soil is assigned to 
two hydrologic groups if part of the acreage is artificially drained 
and part is undrained. 

Impervious soil. A soil through which water, air, or roots penetrate 
slowly or not at all. No soil is absolutely impervious to air and 
water all the time. 

Increasers. Species in the climax vegetation that increase in amount as 
the more desirable plants are reduced by close grazing. Increasers 
commonly are the shorter plants and the less palatable to livestock. 

Infiltration. The downward entry of water into the immediate surface 
of soil or other material, as contrasted with percolation, which is 
movement of water through soil layers or material. 

Infiltration capacity. The maximum rate at which water can infiltrate 
into a soil under a given set of conditions. 

Infiltration rate. The rate at which water penetrates the surface of the 
soil at any given instant, usually expressed in inches per hour. The 
rate can be limited by the infiltration capacity of the soil or the rate 
at which water is applied at the surface. 

Invaders. On range, plants that encroach into an area and grow after 
the climax vegetation has been reduced by grazing. Generally, in- 
vader plants are those that follow disturbance of the surface. 

Irrigation. Application of water to soils to assist in production of crops. 
Methods of irrigation are— 

Border.—Water is applied at the upper end of a strip in which the 
lateral flow of water is controlled by small earth ridges called 
border dikes, or borders. 

Basin.—Water is applied rapidly to nearly level plains surrounded 
by levees or dikes. 

Controlled flooding.—Water is released at intervals from closely 
spaced field ditches and distributed uniformly over the field. 
Corrugation.—Water is applied to small, closely spaced furrows or 
ditches in fields of close-growing crops or in orchards so that it 
flows in only one direction. 

Furrow.— Water is applied in small ditches made by cultivation im- 
plements. Furrows are used for tree and row crops. 
Sprinkler.—Water is sprayed over the soil surface through pipes or 
nozzles from a pressure system. 

Subirrigation.—Water is applied in open ditches or tile lines until 
the water table is raised enough to wet the soil. 

Wild flooding.—Water, released at high points, is allowed to flow 
onto an area without controlled distribution. 


Lacustrine deposit (geology). Material deposited in lake water and ex- 
posed when the water level is lowered or the elevation of the land 
is raised. 

Large stones. Rock fragments 10 inches (25 centimeters) or more 
across. Large stones adversely affect the specified use. 

Leaching. The removal of soluble material from soil or other material 
by percolating water. 

Light textured soil. Sand and loamy sand. 

Liquid limit. The moisture content at which the soil passes from a 
plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per- 
cent silt particles, and less than 52 percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized particles, 
deposited by wind. 

Low strength. Inadequate strength for supporting loads. 

Medium textured soil. Very fine sandy loam, loam, silt loam, or silt. 

Metamorphic rock. Rock of any origin altered in mineralogical composi- 
tion, chemical composition, or structure by heat, pressure, and 
movement. Nearly all such rocks are crystalline. 

Mineral soil. Soil that is mainly mineral material and low in organic 
material. Its bulk density is greater than that of organic soil. 

Minimum tillage. Only the tillage essential to crop production and 
prevention of soil damage. 

Miscellaneous areas, Areas that have little or no natural soil, are too 
nearly inaccessible for orderly examination, or cannot otherwise be 
feasibly classified. 

Moderately coarse textured (moderately light textured) soil. Sandy 
loam and fine sandy loam. 

Moderately fine textured (moderately heavy textured) soil. Clay loam, 
sandy clay loam, and silty clay loam. 

Morphology, soil. The physical makeup of the soil, including the tex- 
ture, structure, porosity, consistence, color, and other physical, 
mineral, and biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that vary in number 
and size. Mottling generally indicates poor aeration and impeded 
drainage. Descriptive terms are as follows: abundance—few, com-~- 
mon, and many; size—fine, medium, and coarse; and con- 
trast—faint, distinci, and prominent. The size measurements are of 
the diameter along the greatest dimension. Fine indicates less than 
5 millimeters (about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 millimeters (about 
0.6 inch). 

Munsell notation. A designation of color by degrees of the three single 
variables—hue, value, and chroma. For example, a notation of 1OYR 
6/4 is a color of 10YR hue, value of 6, and chroma of 4. 

Narrow-base terrace. A terrace no more than 4 to 8 feet wide at the 
base. A narrow-base terrace is similar to a broad-base terrace, ex- 
cept for the width of the ridge and channel. 

Neutral soil. A soil having a pH value between 6.6 and 7.3. 

Nutrient, plant. Any element taken in by a plant, essential to its 
growth, and used by it in the production of food and tissue. Plant 
nutrients are nitrogen, phosphorus, potassium, calcium, magnesium, 
sulfur, iron, manganese, copper, boron, zinc, and perhaps other ele- 
ments obtained from the soil; and carbon, hydrogen, and oxygen ob- 
tained largely from the air and water. 

Pan. A compact, dense layer in a soil. A pan impedes the movement of 
water and the growth of roots. The word “pan” is commonly com- 
bined with other words that more explicitly indicate the nature of 
the layer; for example, hardpan, fragipan, claypan, plowpan, and 
traffic pan. 

Parent material. The great variety of unconsolidated organic and 
mineral material in which soil forms. Consolidated bedrock is not 
yet parent material by this concept. 

Ped. An individual natural soil aggregate, such as a granule, a prism, or 
a block. 

Pedon. The smallest volume that can be called “a soil.” A pedon is three 
dimensional and large enough to permit study of all horizons. Its 
area ranges from about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the soil. 

Percolation. The downward movement of water through the soil. 
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Percs slowly. The slow movement of water through the soil adversely 
affecting the specified use. 

Permeability. The quality that enables the soil to transmit water or air, 
measured as the number of inches per hour that water moves 
through the soil. Terms describing permeability are very slow (less 
than 0.06 inch), slow (0.06 to 0.20 inch), moderately slow (0.2 to 0.6 
inch), moderate (0.6 to 2.0 inches), moderately rapid (2.0 to 6.0 
inches), rapid (6.0 to 20 inches), and very rapid (more than 20 
inches). 

Phase, soil. A subdivision of a soil series or other unit in the soil clas- 
sification system based on differences in the soil that affect its 
management. A soil series, for example, may be divided into phases 
on the bases of differences in slope, stoniness, thickness, or some 
other characteristic that affects management. These differences 
are too small to justify separate series. 

pH value. (See Reaction, soil). A numerical designation of acidity and al- 
kalinity in soil. 

Piping. Moving water of subsurface tunnels or pipelike cavities in the 
soil. 

Plasticity index. The numerical difference between the liquid limit and 
the plastic limit; the range of moisture content within which the soil 
remains plastic. 

Plastic limit. The moisture content at which a soil changes from a 
semisolid to a plastic state. 

Plowpan. A compacted layer formed in the soil directly below the 
plowed layer. 

Polypedon. A volume of soil having properties within the limits of a soil 
series, the lowest and most homogeneous category of soil taxonomy. 
A “soil individual.” 

Poorly graded. Refers to soil material consisting mainly of particles of 
nearly the same size. Because there is little difference in size of the 
particles, density can be increased only slightly by compaction. 

Poor outlets. Surface or subsurface drainage outlets difficult or expen- 
sive to install. 

Productivity (soil). The capability of a soil for producing a specified 
plant or sequence of plants under a specified system of manage- 
ment. Productivity is measured in terms of output, or harvest, in 
relation to input. 

Profile, soil. A vertical section of the soil extending through all its 
horizons and into the parent material. 

Range (or rangeland). Land that, for the most part, produces native 
plants suitable for grazing by livestock; includes land supporting 
some forest trees. 

Range condition. The health or productivity of forage plants on a given 
range, in terms of the potential productivity under normal climate 
and the best. practical management. Condition classes generally 
recognized are—excellent, good, fair, and poor. The classification is 
based on the percentage of original, or assumed climax vegetation 
on a site, as compared to what has been observed to grow on it 
when well managed. 

Range site. An area of range where climate, soil, and relief are suffi- 
ciently uniform to produce a distinct kind and amount of native 
vegetation. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in 
pH values. A soil that tests to pH 7.0 is described as precisely 
neutral in reaction because it is neither acid nor alkaline. The 
degree of acidity or alkalinity is expressed as— 


Extremely acid 
Very strongly acid. 
Strongly acid... 
Medium acid . 
Slightly acid . 
Neutral... 
Mildly alkaline . 
Moderately alkaline 
Strongly alkaline ....... 
Very strongly alkaline 00... see: . 


Regolith. The unconsolidated mantle of weathered rock and soil materi- 
al on the earth’s surface; the loose earth material above the solid 


8.5 to 9.0 
and higher 


rock. Soil scientists regard as soil only the part of the regolith that 
is modified by organisms and other soil-building forces. Most en- 
gineers describe the whole regolith, even to a great depth, as “soil.” 

Relief. The elevations or inequalities of a land surface, considered col- 
lectively. 

Residuum (residual soil material). Unconsolidated, weathered, or 
partly weathered mineral material that accumulates over disin- 
tegrating rock. 

Rill. A steep sided channel resulting from accelerated erosion. A rill is 
generally a few inches deep and not wide enough to be an obstacle 
to farm machinery. 

Rock fragments. Rock or mineral fragments having a diameter of 2 mil- 
limeters or more; for example, pebbles, cobbles, stones, and boul- 
ders. 

Rooting depth. Shallow root zone. The soil is shallow over a layer that 
greatly restricts roots. See Root zone. 

Root zone. The part of the soil that can be penetrated by plant roots. 

Runoff. The precipitation discharged in stream channels from a 
drainage area. The water that flows off the land surface without 
sinking in is called surface runoff; that which enters the ground be- 
fore reaching surface streams is called ground-water runoff or 
seepage flow from ground water. 

Saline-alkali soil. A soil that:contains a harmful concentration of salts 
and exchangeable sodium; contains harmful salts and is strongly al- 
kaline; or contains harmful salts and exchangeable sodium and is 
very strongly alkaline. The salts, exchangeable sodium, and alkaline 
reaction are in the soil in such location that growth of most crop 
plants is less than normal. 

Saline soil. A soil containing soluble salts in an amount that impairs 
growth of plants. A saline soil does not contain excess exchangeable 
sodium. 

Sand. As a soil separate, individual rock or mineral fragments from 0.05 
millimeter to 2.0 millimeters in diameter. Most sand grains consist 
of quartz. As a soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly sand-size particles. 

Saprolite (geology). Soft, earthy, clay-rich, thoroughly decomposed rock 
formed in place by chemical weathering of igneous and 
metamorphic rock. In soil survey, the term saprolite is applied to 
any unconsolidated residual material underlying the soil and grading 
to hard bedrock below. 

Sedimentary rock. Rock made up of particles deposited from suspen- 
sion in water. The chief kinds of sedimentary rock are con- 
glomerate, formed from gravel; sandstone, formed from sand; shale, 
formed from clay; and limestone, formed from soft masses of ealci- 
um carbonate. There are many intermediate types. Some wind- 
deposited sand is consolidated into sandstone. 

Seepage. The rapid movement of water through the soil. Seepage adver- 
sely affects the specified use. 

Sequum. A sequence consisting of an illuvial horizon and the overlying 
eluvial horizon. 

Series, soil. A group of soils, formed from a particular type of parent 
material, having horizons that, except for the texture of the A or 
surface horizon, are similar in all profile characteristics and in ar- 
rangement in the soil profile. Among these characteristies are color, 
texture, structure, reaction, consistence, and mineralogical and 
chemical composition. 

Shale. Sedimentary rock formed by the hardening of a clay deposit. 
Sheet erosion. The removal of a fairly uniform layer of soil material 
from the land surface by the action of rainfall and runoff water. 
Shrink-swell, The shrinking of soil when dry and the swelling when 
wet. Shrinking and swelling can damage roads, dams, building foun- 

dations, and other structures. It can also damage plant roots. 

Silica. A combination of silicon and oxygen. The mineral form is called 
quartz. 

Silica-alumina ratio. The molecular ratio of silica to alumina in soil, 
clay, or any alumino-silicate mineral. 

Silica-sesquioxide ratio. The ratio of the number of molecules of silica 
to the number of molecules of alumina and iron oxide. The more 
highly weathered soils or their clay fractions in warm-temperate, 
humid regions, and especially those in the tropics, generally have a 
low ratio. 


r 


Silt. As a soil separate, individual mineral particles that range in diame- 
ter from the upper limit of clay (0.002 millimeter) to the lower limit 
of very fine sand (0.05 millimeter). As a soil textural class, soil that 
is 80 percent or more silt and less than 12 percent clay. 

Siltstone. Sedimentary rock made up of dominantly silt-sized particles. 

Sinkhole. A depression in a landscape where limestone has been locally 
dissolved. 

Site index. A designation of the quality of a forest site based on the 
height of the dominant stand at an arbitrarily chosen age. For ex- 
ample, if the average height attained by dominant and codominant 
trees in a fully stocked stand at the age of 50 years is 75 feet, the 
site index is 75 feet. 

Slickensides. Polished and grooved surfaces produced by one mass slid- 
ing past another. In soils, slickensides may occur at the bases of slip 
surfaces on the steeper slopes; on faces of blocks, prisms, and 
columns; and in swelling clayey soils, where there is marked change 
in moisture content. 

Slick spot. Locally, a small area of soil having a puddled, crusted, or 
smooth surface and an excess of exchangeable sodium. The soil is 
generally silty or clayey, is slippery when wet, and is low in produc- 
tivity. 

Slope. The inclination of the land surface from the horizontal. Percent- 
age of slope is the vertical distance divided by horizontal distance, 
then multiplied by 100. Thus, a slope of 20 percent is a drop of 20 
feet in 100 feet of horizontal distance. 

Slow intake. The slow movement of water into the soil. 

Slow refill. The slow filling of ponds, resulting-from restricted permea- 
bility in the soil. 

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centimeters) in 
diameter, Small stones adversely affect the specified use. 

Soil. A natural, three-dimensional body at the earth’s surface that is 
capable of supporting plants and has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters in equivalent 
diameter and ranging between specified size limits. The names and 
sizes of separates recognized in the United States are as follows: 
very coarse sand (2.0 millimeters to. 1.0 millimeter); coarse sand (1.0 
to 0.5 millimeter); medium sand (0.5 to 0.25 millimeter); fine sand 
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 millimeter); silt 
(0.005 to 0.002 millimeter); and clay (less than 0.002 millimeter). 

Solodized soil. A formerly alkali (sodic) soil that has been leached so 
that it has become acid and has a thick, gray upper layer over an 
acid, blocky B horizon. The resulting soil may be termed a Soloth. 

Solum. The upper part of a soil profile, above the C horizon, in which 
the processes of soil formation are active. The solum in mature soil 
consists of the A and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of the underlying 
material. The living roots and other plant and animal life charac- 
teristics of the soil are largely confined to the solum. 

Stone line. A concentration of coarse fragments in soils that generally 
marks an old weathering surface. In a cross section, the line may be 
one fragment or more thick. The line generally overlies material 
that weathered in place and marks the top of a paleosol. It is or- 
dinarily overlain by recent sediment of variable thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeters) in diame- 
ter. 

Stony. Refers to a soil containing stones in numbers that interfere with 
or prevent tillage. 

Stratified. Arranged in strata, or layers. The term refers to geologic 
material. Layers in soils that result from the processes of soil for- 
mation are called horizons; those inherited from the parent material 
are called strata. 

Stripcropping. Growing crops in a systematic arrangement of strips or 
bands which provide vegetative barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil particles into com- 
pound particles or aggregates that are separated from adjoining ag- 
gregates. The principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates longer than 
horizontal), columnar (prisms with rounded tops), blocky (angular 
or subangular), and granwlar. Structureless soils are either single 
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grained (each grain by itself, as in dune sand) or massive (the parti- 
eles adhering without any regular cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the soil, or partly 
worked into the soil, to provide protection from soil blowing and 
water erosion after harvest, during preparation of a seedbed for the 
next crop, and during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of the solum below 
plow depth. 

Subsoiling. Tilling a soil below normal plow depth, ordinarily to shatter 
a hardpan or claypan. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally refers to a 
leached horizon lighter in color and lower in content of organic 
matter than the overlying surface layer. 

Summer fallow. The tillage of uneropped land during the summer to 
control weeds and allow storage of moisture in the soil for the 
growth of a later crop. A practice common in semiarid regions, 
where annual precipitaion is not enough to produce a crop every 
year. Summer fallow is frequently practiced before planting winter 
grain. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un- 
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen- 
timeters). Frequently designated as the “plow layer,” or the “Ap 
horizon.” 

Taxadjuncts. Soils that cannot be classified in a series recognized in the 
classification system. Such soils are named for a series they 
strongly resemble and are designated as taxadjuncts to that series 
because they differ in ways too small to be of consequence in in- 
terpreting their use or management. 

Terrace. An embankment, or ridge, constructed across sloping soils on 
the contour or at a slight angle to the contour. The terrace inter- 
cepts surface runoff so that it can soak into the soil or flow slowly 
to a prepared outlet without harm. A terrace in a field is generally 
built so that the field can be farmed. A terrace intended mainly for 
drainage has a deep channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating, 
bordering a river, a lake, or the sea. A stream terrace is frequently 
ealled a second bottom, in contrast with a flood plain, and is seldom 
subject to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay particles in 
a mass of soil. The basic textural classes, in order of increasing pro- 
portion of fine particles, are sand, loamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay loam, sandy 
clay, silty clay, and clay. The sand, loamy sand, and sandy loam 
classes may be further divided by specifying “coarse,” “fine,” or “ 
very fine.” 

Thin layer. Otherwise suitable soil material too thin for the specified 
use. 

Tilth, soil. The condition of the soil, especially the soil structure, as re- 
lated to the growth of plants. Good tilth refers to the friable state 
and is associated with high noncapillary porosity and stable struc- 
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif- 
ficult to till. 

Topsoil (engineering). Presumably a fertile soil or soil material, or one 
that responds to fertilization, ordinarily rich in organic matter, used 
to topdress roadbanks, lawns, and gardens. 

Trace elements. The chemical elements in soils, in only extremely small 
amounts, essential to plant growth. Examples are zinc, cobalt, man- 
ganese, copper, and iron. 

Upland (geology). Land at a higher elevation, in general, than the alluvi- 
al plain or stream terrace; land above the lowlands along streams. 

Unstable fill. Risk of caving or sloughing in banks of fill material. 

Variant, soil. A soil having properties sufficiently different from those 
of other known soils to justify a new series name, but the limited 
geographic soil area does not justify creation of a new series. 

Variegation. Refers to patterns of contrasting colors assumed to be in- 
herited from the parent material rather than to be the result of 
poor drainage. 

Water table. The upper limit of the soil or underlying rock material that 
is wholly saturated with water. 
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Water table, apparent. A thick zone of free water in the soil. An ap- 
parent water table is indicated by the level at which water stands 
in an uncased borehole after adequate time is allowed for adjust- 
ment in the surrounding soil. 
Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
Water table, perched. A water table standing above an unsaturated 
zone. In places an upper, or perched, water table is separated from 
a lower one by a dry zone. 

Weathering. All physical and chemical changes produced in rocks or 


other deposits at or near the earth’s surface by atmospheric agents. 
These changes result in disintegration and decomposition of the 
material. 

Well graded. Refers to a soil or soil material consisting of particles well 
distributed over a wide range in size or diameter. Such a soil nor- 
mally ean be easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 

Wilting point (or permanent wilting point. The moisture content of soil, 
on an ovendry basis, at which a plant (specifically sunflower) wilts 
so much that it does not recover when placed in a humid, dark 
chamber. 


Illustrations 
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Figure 2.—Native grass meadow on Clarita soil. This Blackelay Prairie range site has gilgai microrelief. 
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Figure 3.—Profile of Durant loam, 3 to 5 percent. slopes. Figure 4.—Profile of Normangee loam, 2 to 5 percent slopes, eroded. 
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Figure 5.—Profile of the shallow papel soil in the Stephenville-Darnell Figure 6.—Profile of the Grainola soil in the Tamford-Grainola complex 
complex. 
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Figure 8.—Typical area of the Windthorst-Darnell complex. Stones and boulders are on the surface. 
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Figure 9—Forage calendar showing percentage of use. 
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tRecorded in the period 1951~74 at Ardmore, Okla. 


It can be calculated by adding the 


2A growing degree day is a unit of heat available for plant growth. 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 


growth is minimal for the principal crops in the area (50 F). 
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TABLE 5.~~YIELDS PER ACRE OF CROPS AND PASTURE 


Absence of a yield figure indicates the 


[All yields were estimated for a high level of management in 1975. 


crop is seldom grown or is not suited] 
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TABLE 5.=—YIELDS PER ACRE OF CROPS AND PASTURE~=Continued 
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TABLE 5.~—YIELDS PER ACRE OF CROPS AND PASTURE~~Continued 


| ! | ! ] {King Ranch 
Soil name and { Grain ! {| Winter H {| Improved |! Weeping } and 
map symbol { sorghum {| Peanuts { wheat {Alfalfa hay! bermuda~ | lovegrass | caucasian 

Hl __} ! s ! | bluestem 

i Bu ! Lb { Bu ! Ton I AUM® { AUM ! AUM 

H H { H | { H 
UT meteremt es cememermememtnnemenoesmeeememsers H wn | | 5 4 one | 5.0 | 6.0 |} ao 
Weatherford H H H H H | H 

i { ! i i { { 
Y Bevernsntnsnr mntaten ernnmrnenenene nema menns ce { 65 { 1,500 { 45 4 4.5 | 8.0 | 7.5 | Stated 
Weswood { H H ! H { { 

{ { H { H { ! 
1,9 mr nee nome nr ne memes os ts ee ne ne we ne eee ~! 4u5 | 25 | am | 5.0 | 4.5 | 3.5 
Wilson H { ! { { H H 

1 H H ! ! | H 
5 Omens moment nome etter memes ne meseee meme nemnn a | 45 | | 25 | | 5.0 | 4.5 3.5 
Wilson H ! { { H ! ! 

H ! ! { ! H H 
5 Taemomememems aosenew eensernsasaenecene eresecacae | 4y5 1,100 | 25 |} | 5.5 | 7-5 cha 
Windthorst t | { H i ! H 

{ { { H H ! H 
5 2 amet meee se a ts ne =| 35 1,000 | 20 |} | 5.0 | 7.0 { eteee 
Windthorst H ! ! { H { H 

{ { H { ! { H 

rene ere ater neem cmenenene | 30 | 800 | 15] wwe | 4.0 | 5.0 | “— 

Windthorst { t 1 { i H { 

! { | i { H H 
5 meat meets moe nr ne memes me ne ma mr me noma i aoe | --- | | mem | ane ft mom | = 
Windthorst i H 1 { ! { { 

H { { i { H H 
ene ame | own | ome f wm | 4.5 5.5 | ome 
Windthorst { | 1 { t ! H 

! | { { { ! { 
5b miatmininmmainminramimimanmessimnsnseses | wwe | | wom | ~~ | “| ao | — 
Woodford H | { ! H H H 

{ { { H i ! i 
DT meme e mami meses ns me ma ins ae ae ene me me mamas { a- | own | ao wom | 8.0 } an | Seiad 
Yahola i | 1 I | H H 

{ | { i { ] ! 
5 Bat nnn intern interne nem mrrneen ! 4o | 1,000 | 25 | ——mw | 6.0 } 6.5 } 3.0 
Zaneis H { H H i H ! 

ee ae Sea Re! |p aR | eee ee ee 


* Animaleunitemonth: The amount of forage or feed required to feed one animal unit (one cow, one horse, 
one mule, five sheep, or five goats) for a period of 30 days. 

** Yields are for areas protected from flooding. 

#** See mapping unit desoription for the composition and behavior of the mapping unit. 
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TABLE 6.<—RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


{Soils not listed do not support rangeland vegetation suited to grazing 


Soil name and 


map symbol {Kind of year 
' 
— ania eons feiciamisomsion 
! { 
H H 
Ty Qrteemmentmrnsen mene meen {Loamy Bot tomlandamamanncsmrmm mace {Favorable 
Bergstrom ! {Normal 
! ‘Unfavorable 
{ H 
| { 
! H 
H i 
i H 
i H 
J we ne et ot etn et me nt or me men me {Loamy Bottomland woman {Favorable 
Bunyan H {Normal 
i {Unfavorable 
H H 
{ H 
{ ! 
1 H 
' 1 
i t 
{ H 
Yeo meme we we me me me we 90 ne te ne me [Blackoalay Prairt Carman amine [Favorable 
Burleson { {Normal 
| {Unfavorable 
{ ! 
{ i 
{ H 
H { 
H { 
By Co menemeae ie memes os nee momseres | LOAMY PAL Cm wenemem erm antesas commen ns {Favorable 
Chickasha | {Normal 
| [Unfavorable 
{ { 
! 1 
t t 
| H 
t { 
? ' 
1 { 
! i 
Tm mem me se noe nt i me es te me lLoamy Prairicannmamacmananmmeme|Favorable 
Chickasha H {Normal 
| {Unfavorable 
H { 
! ! 
t { 
I H 
{ H 
I H 
H H 
8; { H 
CHL LEY mermermecemme | SANGY SAVANNAN mmm actmemerce meen emes {Favorable 
t {Normal 
t {Unfavorable 
t t 
Darnell Variant-~~{Shallow Savannah~-=== VHonmmawee | Favorable 
{ {Normal 
H 
H 
' 
4 
{ 
{ 
! 
H 
i 
i 
' 
ft 


See footnote at end of table. 


Range site name 


{Unfavorable 
iT 


ft 
Blackolay PrairLe~amomeansanem | Favorable 


{Normal 
{Unfavorable 


6,500 
5,000 
3,500 


7,000 
5,500 
4,000 


5,500 
3,600 
2,500 


5,500 
3,600 
2,500 


5,000 
3,000 
2,500 


3,200 
2,100 
1,400 


6,500 
4,500 
3,500 


VAP gANLa WA LAY 6 mememereresmeene es eee me 
[TBeaked Pani CuMmmmmnrnmnernsmsmrarnrereres 
LRustyseed paspalummnramnsarmrnmmare 
[SWE CCNgraSS amma enemeemarmmeves | 
[ [nd Lang ras Sarmcsmme sm ercceemete nememrnen ! 
[Little bluestem=—---— teem memento mame ee H 
LWHA CE] Crd eng mam mmm mann mermmseres | 


[Eastern gamagrasS~~nammmenmman | 
1 


q 
LIndLan grass ~mnmenncsn aes cai ssasasiseiss H 


[Switchgrassawnn 1a asmrmtesmenemeaennee | 


[BL g DLUCSCEMmretmnreermmmcemeicmennm | 
{Little bluestemmnm-— am atoreenemieee ! 
{Tall dropseed 
TTeXaS NCEA LEG ASS ammmemmimra mcrae | 
[Sideoats gramaanmnnmnnnnmnan= | 
|Vine-~mesquite etme men meee meee mote ene 


1 
t 
i 
t 


t 
TLACtL]S DLUCSCOMamaerarmeccrm memeem mee 


| IndLangras Swan men nnn nema ! 
[Big bluestem-~-..— { 
{Sideoats grama~--~-~— em meneeeene | 
[Texas need legrass~mammmnanmnnm | 
[Silver bluestem~mn_n-nn mmm men ! 


{Tall AP OPS COG mmm nrmrnemenememrnecrmeme mr cone | 


t 
LLAttLe DLUCSE emamecemnemnenrermm me nme | 
LBL g DIVES Cem mmm mem mrmrce cea ntarermrcene ! 


{IndLangrass-~——- shores ee nee ms ws sd me we wl. 


[SWLECH gra SSmasesmmmere meee escent meee | 
{Canada SPLkeSCd gemma marmn mame 
TSLdE0ACS PAM A mmm memmrnen mom 
{Blue Gramaaraecnm te a eins 
\Tall dropSeed qnmnenmn enemies 
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t 
LLAttLe DLUCSTEMamm merce creemem merece 


{Swi tohgrass~ammeem nds ne at it coe oes 
'Canada SPL KeESCdg emmmmermnmaamrm | 
[Sideoats Gramamn—mmnma newer nen | 
{Blue grama - 


{ 
{Tall dropseed~ mm te tn a ns se ! 
! 
| ! 
{Little bluestem~--—— soe ndaeis niece se H 
[Big DLUCSLEMm~~ mmm amma mmmmes | 
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t t 
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{Sideoats gramaq~~-~-~-— ems nenens one 
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TABLE 6,~~RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~~Continued 


= 

Soil name and { Range site name 
! 
! 


map symbol 
oo 
! 
FO memeceercratnemier me mins ar er somes [Loamy Bot tomland ~neeccsceescoeem cerns _ 
Dale H 
{ 
H 
! 
! 
! 
! 
! 
1 
! 
t 
Tt, Taverne ara memeee eres m= | LOAMY Pral ri emmrarnmarmnenenaraccrn men | 
Durant i 
H 
! 
7 
{ 
t 
i 
! 
t 
t 
{ 
H 
. H 
PQ atm meme me mem er monte mene ee wom | LOAMY BOttCOMLAN meseermermrncemmerneee 
Elandeo t 
! 
H 
{ 
| 
{ 
{ 
{ 
{ 
PU emesee ee mae ae meee ne ae ee mee!Deep Sand Savannah wane ame 
Eufaula ! 
H 
{ 
H 
i 
{ 
! 
' 
4 
PB menememee mene 1 mt ne te ma me [Alkali Bottomland === oreo ee me mee 
Healdton H 
! 
H 
t 
H 
t 
165 1 Tam ereeerne smmommn {BLackclay Prai rt Canmmmerssennmmcens 
Heiden i 
{ 
H 
18%: H 
KOM Pam metmsares memes mrmenees LSUDLI PA Gat ed mmm mmm mearetes me nrmem meee ne 


“See footnote at end of table. 


i 
{ 
! 


I 

H 

{Favorable 
{Normal 
{Unfavorable 


|Normal 
{Unfavorable 
1 


{Favorable 
{Normal 
{Unfavorable 


[Favorable 
{Normal 
{Unfavorable 


[Favorable 
{Normal 
{Unfavorable 
f 


{Favorable 
{Normal 
{Unfavorable 


{Favorable 
{Normal 
{Unfavorable 


Kind of year ! 


——Iotal production _ 


6,500 
4,550 
3,250 


7,500 
6,000 
4,000 


4,000 
2,800 
2,000 


3,800 
2,700 
2,000 


6,000 
5,000 
3,500 


6,500 | 


5,000 
3,000 
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1 ' 
t t 
{ Characteristic vegetation {Compo= 
| [sition 
entree rene re rear ee bere 
H | Pot 
{ t 
[BIg DLUESteMmmm mmm mmm amen mar 1 25 
| Indi angrassecqnmenmemaaammmnme | $5 
| SWALCH ELAS Somme me eee mf 45 
[Little bluestem—-—— mom: 10 
{Eastern gamagrass 5 
[Tall dropseedammmmecmmemnanewnn! 5 
iBeaked panicum--——<——=- ne meee} 5 
!Compassplant~=< 15 
{Heath aster=— mf 5 
[Sod gesimeecnsmainsnmnnanei eos 5 
1 
{Little bluestem 25 
[BL g DLUCSt Mmmm mamma eee 20 
{Indlangrass=———= 10 
{Switchgrass~— 10 
{Canada wildrye~ 5 
[SideOats Zramanamecnmmmemeamman! 5” 
[Blue grama----<~-—--==: wmmmmem | 5 
{Tall dropseed ~nrarnone: 5 
[LOSPeOd OZ Qam ammeter nner mr armemene me 5 
[Dotted gay feather snnnannannnnn! 5 
{ 
PIndL ang ras s—nmmnvmnemenmsanemermennemae ! 20 
[SWLE CHET AS Sa mmerm nnn annem mma 1 45 
[Little bluestemenmamemsenmnme! 10 
{Big DLUCS CEM mmmermenn ne neces cemern ~!| 0 
[Sideoats gramawnammmnemnnmennnn 15 
{Vine MOSQUE te mmmarmmmrnrnr arm mnranmens ae 1 5 
[Texas needlegrassamennname mmf = 5 
iTall dPOPSCEd mmm mmm ne aaa | 5 
t t 
[LAttle DlUeSteMmamamamamnemntmnsnres 125 
[BLg DLUCSCEMmmmemarmrmnmecmenmaman! 10 
[Sand DLUCS tem ann mee meee mem eemee we ! to 
[ IndLangrass—~~~ anne ene 1 5 
[SWLECHgraSSanemmwmmmmemnmnmmme! 5 
[PUPP Let Op mmm mmnmemmmmecmmmcmenn | 5 
thrrowfeather threeawn 5 
{[Seribner panicuma-——- 5 
[Sideoats gramasmaneum 5 
{ Leshedenaewesseseseecessecte ne! 5 
t t 
LALKALL SaCQ tO mmm meme mnemee me mmem ! 22 
[SWLECHEPaSSammcmmmmem meme! $5 
{Western wheatgrass=—— wane} 10 
[Blue grama~——~mams cecmeacset 10 
{Inland saltgrass-~--——— omen omens 15 
[WHALE CridenSeamncmnmmmemmemmnn | 5 
{Whorled dropS@edamnneamnnmnname! 5 
I 
[Little bluestem 50 
LBL DLUCS TE Mmm ermserm een nenr cece 15 
{Indiangrass na analamaaaaaa micas +0 
20 
10 
10 
LPUPP LEC OPmnememammanemmmemme! $0) 
[Longleaf UnLolLassmmmammmnmnme | 10 
IBrOOMSEdZE DLUESEEMarwmmmcenemeercene ! to 
LIndLangrass~—m-nammiesnnemescsnnrnee 1 5 
{Eastern gamagrassammamanenmnwen 1 5 
| PANL CUM mceererenmmeneas masses sees eem et eesaee nee {5 
memes ste teleateattaatteatetatetetetenet MA) 


{Paspalum 
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TABLE 6.=—~RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES#=Continued 


Soil name and Range site name 


map symbol {Kind of year 


{ H 
H { 
18%: { { 
TULLahasseewmmmana | SUDLPPL LATE mame mea em eem mr ermeree ne {Favorable 
{ {Normal 
{ {Unfavorable 
{ { 
{ { 
H { 
! { 
19%: { | 
KL CA mn ener ee reer PEA gCPOCK mem mrerermeme ences ev ee ems ms ar ae meses me {Favorable 
{ {Normal 
H {Unfavorable 
{ H 
1 { 
{ { 
! 1 
Gratnolamammmmmmwn | SHALLOW Prad rd Camm nrneemeeneeereememene {Favorable 
H tNormal 
H {Unfavorable 
{ | 
{ | 
{ H 
{ 1 
! | 
! ! 
20%: t { 
KA CS warmrmt eet mtmn ee me meme ne PEAR SPOCK mamsesas meses ms eene earns memes me memems oe {Favorable 
t {Normal 
H {Unfavorable 
{ { 
H ! 
{ H 
{ { 
Roek outcrop. i 
1 
21, 22mmmmnn  adaateremetanted [Sandy Savannahaamnmerwnwnamwnnm | Favorable 
Konawa {Normal 
{Unfavorable 


Konawa { {Normal 
! {Unfavorable 
{ ! 
i ! 
! ! 
! H 
H H 
t 
24, 25 wecteemnememe neem menses [Deep Sand Savannanqnnwn-mnennne [Favorable 
Konsil ! {Normal 
{ {Unfavorable 
! ! 
{ t 
t { 
{ { 
{ i 
26%: { ! 
Kons lnm eens: wwamee {Eroded Sandy Savannan ewececececcesm {Favorable 
{ {Normal 
{ {Unfavorable 
! 
' 
d 
1 
t 
' 
1 
' 
t 


See footnote at end of table. 


_ ~_-Tetal production 


2,800 
2,000 
+,400 


4,500 
3,800 
2,500 


2,500 
4,600 
1,250 


6,500 
5,000 
3,500 


3,500 
2,700 
1,500 


{ ! 

{| Characteristic vegetation H 

Dry } ; H 

weight foo eso 

Lb/acre| f 

t t 

{ { 

8,000 [Swi tongrassammmermersenmermmmemcesorn | 

6,000 J IndLangrass~—mmmternsaremntenararnies ! 
4,500 {Eastern gamagrass- 

{WALLA Py Cormnemtescrnt nema me mentee memes ase mene { 

{Pant CUM~--—==-emen eee anemia ams | 

[Big DLUESt emma nna n mente nenen 

2,800 {Little bluestem { 

2,000 {Sideoats Zramanwmarmmarernmerrna nace ! 

1,400 [Big DLUCSTeMammmmercenerccemere meen | 

[Indiangrass-~-— mete eet et eee ee ees 

[Tridens-~—.—— 


{Hairy grama 


LLAttle DLUESt eMac mecreere 
[Big bluestem~-—s—- am 
LIndLangrass~mmmmmermmn neem anes 

[SWE CHgraSSaeenemmemmnmmnmnmee | 
[Tal] dropSeCed wnmmmmem nm mmm ene 
!Seribner panicum 
[Sideoats gramawaa-ane en aweme am! 


[Pral reac Lover memanmmcnmnnnmem | 


[LAttle DLUCSte Mam mrremme em anrncns 
[Sideoats gramasmennnnnnennnen | 
[BAg DIVESEEM- mmm mmm me mmnser cence | 
PL nd Lang ras sana mmm mmm nem emses memeres ! 
LTA den a mnmte meer emma meee amen 
[HAL y Gramammmewmc meee nmercssne | 


LLAbtle DLlUCSt ema mn enn nnn nee 
[Big bluestem 

LTndLangras Sartmtemresm amsesera nensnemsermen 
LSWLE CHET aS S mmm concn mrcenenrmenenememe ee semeee | 
| Purpletopenmna mmm enema ee wenne! 
{Sordbner pani cum~mmwwewnwenmmm | 


t 

LLATCLE DLUCSTeMmmmmmmarmmnmsarns | 
[ Inddangrassmcensm cme crcsme ce semen | 
{Splitbeard bluestem t 
[BLg DLUCSLEM~~mnemerermmsnses senses emus ~| 
[SWIC CHET ASS mmm meme mmenmermrncerer memes | 
[ PULP Le COP matmrmarminensaermnenset enn eene meas | 
PPurple Lovegrassamarnemrnrnsmrrmsnres nome ! 
[Carolina jolnttall~-----ennm i 


{ 

[Little bluestemmnm---- name | 
[Ind Langrass~mamrmsesecrenemeree ae 
[BA g DLUECSE CMmmmenimm meer erernen 
PPOSE 08 Karmrmnemmmrecemersenemscrcr mene 
LPUPD Leb Op mmm mmaemarerctmimereeniene oe | 
iSand lovegrass-e------- eee ! 
[Blackjack Cakmmncmwemmneeeeeen | 


[Little bluestemmn-n-nnene wenn : 
[Indl angrassaannaesmemmnmemaernn | 
[Big DLUCSLeMmn mame men mere im neneme | 
LPOSE aK mmm enre mee ons ny mene ns a me ne nee ms nee ! 


[PUPP Le top mameimarmesermremrarmesemsmarem | 


[Sand LovegrasSamamammasicrmecessen | 
LBLACK JACK OAK am mmernecrnercrnrnenen mena | 
' 
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TABLE 6,.——RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~~Continued 


{Eastern gamagrass 
{Tall dropseed~-—— 
[Beaked pani cumm-anamennennneee H 
[Compassp lant emmenmaraernmeerercemmeresce { 


[S@d gemnn nem en nnn n dees eievevasasasind ! 


25 
15 
15 
LLAttle DLUCSCEMammnmmnmncnmnan | 10 
5 
5 
5 
5 
5 
5 


! |_ Total production | 
Soil name and H Range site name { | Characteristic vegetation 
map symbol { tKind of year ' Dry i 
om a H ht 
! 2 
t t t t 
26%: i ! t H 
Weatherford=mmeamn=|Eroded Sandy Savannah~------s=/Favorable { 3,000 {Little bluestem~—-——— aie Saades woeasicn 
| {Normal 1 2,200 [Big bluestemmmnnn= 
{ {Unfavorable | 1,500 | IndLangrass~~—mmmmamoen 
i H H [Sideoats gramamemmnmanmennn 
! { { [Silver bluesteMwamanmenemnnmme} 5 
H | . TSerdbner Pani euitemmenecnmmnamnn | 5 
H H ! {Texas needlegrass 1 5 
{ { {Arizona eottontop t 5 
¥ 
{ | { t 
2] mmm mre me womens we me meme ne ee eee {Loamy Prairie---------.~------ | Favorable { 5,500 [Little DlvEestemmmamamannnnrnne} 25 
Lawton Variant i {Normal 1 3,700 [Big DIVESCeM mm mnmmsonntnea arene mnee ! 20 
H {Unfavorable | 2,500 !Indiangrass~~~~~---+~--~= ana! 40 
| { { I Swi tChgrasSaaemmmnnmnnmmnemnen! 10 
i | | ICanada wildrye-~-------= went 5 
{ ! { {Sideoats grama~--—--me went 5 
l 1 { [Blue BPaMawnawne wwe wnt 5 
H 1 { [Tall dropseedammnnnnmmcemamenn! 5 
H 1 ! [| Les ped 67.8 amma mn nen nt eee 15 
i { 'Dotted gay featherqmmna ann nn nn 15 
! ' 1 
t { t t 
28, 29 F mmmmmnmmmomm| Heavy BOttomlandsmamnnmmane | Favorable 15,000 [Big bluecStemammamemmemamamnnme | 25 
Miller H {Normal 1 3,200 !SWLECHEraS Samm mmn am mmm mmmrceneneee 1 45 
! {Unfavorable {| 2,000 |Indiangrass~-~-----ws ~ 15 
H H | {Prairie cordgrass 10 
! { | [Western wheatgrasSauwwnamnanma! 5 
{ H { [Tall dropseedanmnawnnnnnnnnnnn | 5 
{ { ! 1 SUNS LOWE? mantnrmnimenrminrernrnsormmsceer anne 15 
t H i [GOLA ONO wrens nemsnens ener mens aren: wemeweme! 5 
! H { [Sd gewmem amen mmenmnmemnneme! 5 
{ ! { { ! 
30 5 3 tarmrnrnrmne nr mnrmrnrmrne LCLaypPan PLaL rd Cmmmmmercmmrermemnentne {Favorable 1 5,500 {Little bluestem 1 45 
Normangee ' {Normal 1 4,000 [Indl angras dam mmacnnmnmmiesnenemene mesons t 15 
t {Unfavorable | 3,000 [Big blUCSteMmmmmmmanmeanmnmene! 10 
i ! { | SWLECH 1a SS mmm mmr nm meee een eee mene ! 40 
H ! | IFlorida paspalumamearemerm eee: 15 
! ‘ekake PAM A mmm nncensnrmensmns er nome 5 
i 
3 Qmemewrnensnrnenensas as nemene eens 'Broded Prai rd Cmawnanmnmsnneccscneain 'Favorable } 2,600 {Little bluestem 45 
Normangee i {Normal 1 4,600 { Indtangras gamntmcenesctermemnecnemenrne mene { 15 
t {Unfavorable | 1,300 [Big dluestemqnamunnnammnmannnn! 10 
! t H [SWLECH gra SSmmmmmmecememenmmmmes | 10 
{ { H PFLOrida PaSPalUmarnancmrnesinsnensmemarne 1 5 
t ‘ [Sideoats gramaqnnnnnncnnmnccne 15 
{ t t H { 
3B meme ee eee ne nee ne ne {Loamy Bottomland--nn-nnen-nnem {Favorable 1 8,500 [Big bDlueSteMannmnnmmmancnemnnne | 25 
Pulaski { {Normal 1 6,100 | IndLangrass~mreemmnscsnrnrnn mewn! 45 
{ Unfavorable | 4,500 {Switehgrass—-—.«-— 45 
1 ! { {Little bluestem 10 
H { H [Eastern gamagrasSa=m 5 
{ ! {Tall dropseed-~-— wee! 5 
! H ! |Beaked panicum=—~. 5 
{ { ! 'Compassplant~---mane inteieminemaies! 5 
{ { ! amen | 5 
{ t { {Heath aster 1 5 
{ { { ! ! 
36*: { H H t i 
Pulaski wna nnn {Loamy Bottomland-----------—-= {Favorable 1 8,500 |Big bluestem ! 
{Normal { 6,100 } | 
{Unfavorable : 4,500 [Switch grag Sanne meme nenasn mene H 
{ 
i 
! 
H 
{ 
! 
H 


See footnote at end of table. 
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TABLE 6.@RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES=—Continued 


Soil name and Range site name 


map symbol 


| 

| 

36%: | 
BURY aNmmmemeremmeree| LOAMY BOCTOMLANG mr mreenemrneccenenemee ~ 

! 

t 

! 

! 

t 

| 

H 

, 

t 

1 
37, 3B eer mecnne ms me we es os me ~PClaypan Pradrd Cnn mm msesmcccreemeesenem 

Renfrow | 

i 

i 

t 

{ 

! 

t 

! 

y 

t 

H 

a | 
Sculline—---- si a Pra pt Comnmmncne 21 ne 20 meme ee wena meens 

! 

{ 

t 

' 

i 

1 

{ 

H 
KE CE, mo meee we we tere ees wo mr a we oe LE BCP OC Kam meme mememennnmtes ne we tee me me me mae me 

: 

1 

{ 

! 

t 

I 

{ 
Ly 0 eres ce me mee we ts meee we we meme ee ne {Loamy Prad rl earmmesmeremreresm merce 

Steedman t 

t 

| 

| 

i 

' 

t 

{ 

I 

H 

1 

{ 

4t#: { 
Stephenvillenw meme! Sandy SAVANNA wmeere cemm ee ecemm cree 


! 
{ 
i 
t 
! 
i 
{ 
' 
t 
! 
t 
Darne LL ararermocarsenrorcese | SHALLOW SAVANNAN memmtererernrmems es memems 
1 
! 
1 
1 
H 
' 
{ 
{ 
{ 


See footnote at end of table. 


——total_production _ 
iKind of year 1 Dry 
{ 
{ 


{Normal 
{Unfavorable 


{Favorable 
{Normal 
{Unfavorable 


{Favorable 
tNormal 
{Unfavorable 


{Favorable 
{Normal 
{Unfavorable 


{Favorable 
{Normal 
{Unfavorable 


{Favorable 
{Normal 
{Unfavorable 


{Favorable 
{Normal 
{Unfavorable 


eight 


6,500 
5,000 
3,500 


4,000 
2,800 
2,000 


6,500 
4,800 
3,250 


2,800 
2,000 
4,400 


5,500 
4,500 
3,000 


4,500 
3,300 
2,500 


i | 
{ Characteristic vegetation | 
H 1 
! ! 
! i 
i H 
lIndiangrasse-a-—-—= tetas crerececticsases ~! 
P Swit on grasgwmarmarn mmm een me ~! 
[BL g bLUCS eM mmnmm mame nenem mmm | 
{Little bluesteman—~m--n----=~ | 
\Tall dropseed~---—- ics case ! 
[Texas nN€edlegrass~m~m-smmnammn | 
[Sideoats Gramana menace | 
[VANS MES QUE CC mrmemewenemnee ee ee we ces wv a me weve { 
1 

‘ ‘ 
TLAtble DlUCStemnw maaan mnnnsasmmres | 
(Big bluestemamannm omson | 
{Switchgrasseunwe ee | 
1 Ind Langra ss nnnn macnn serene ! 
[Sideoats Bramammmmnmermereenenrmmaas | 
{Blue A ae, 
{ ! 
[Leadplant ~vaecmnnmrarere Wiser cimasminies | 
LGOLGEN Od smmememmercretetmecrmarerarereneece me { 
fIndiancurrant coralberry~-~--<- 
1 

[Big bluestemannnamnam eaenccwec! 


{Little bluestem amet 
LIndLangras Sm mmm carne meen mee | 
lSWLt Ch gras Sana mmmermccenmiercreennenee | 


[Sideoats BraMmawmmm mmm mmm | 
| Purpletop Secn mem aN asia coe erases 
‘ { 
[Little bluestem scisdecsierems | 
[Sideoats gramawemamamnn aman ane | 
{Big bluestem 

PIndLangrass mmm ann m meme aw | 
[TridenS~—-=-sene= mit sido soinsmd eck nme | 
LHALTy gPamaammccernmermevercenmasere eens 
' 

t 

TLAttle DLUCSt ema matnnrn manner eem * 
[Big Dluestemwamamnnmeres aa 


LIndt an gra SS arm mnenenem mnenne Es 
PSWEt CNET aS Sawn me mater meee mee 
Canada WILLA ry Gmmmrcrmncmne mercer neem 
{Sideoats gramawnnam 


[BLUES GraMmamammmmremermenr are aeee ee meme mene | 
[Tall dropSeed ~-~nremcsaens eer H 
{Les ped eZ amma mncemnm seme ar memerernesserne | 


[Dotted gayfeatheromnmnmmannmnat 


LLAttLe bluestem aecnemerrercemaree | 
LBL g DLUSSTEMmrmmnranensmeecnentmnrmnene ae | 
[Ind Lang ras wmnveernsnsmemenemene ie Sais ! 
{ SWLE CH gras Samm nnsmnsnc cme eee ! 
[Sand LOVE RPASSmmmmereneemesnarcem | 
[Scribner Pant cumermeramaremenner | 
{Purpletop 
{Sunflower 
LGoldgnrod sadessmemncime mamma | 


t { 
LLELELE DLUCS TEM mmm mm cemecememen mene ! 
[Big bluestemm=—amnn 
{ IndLangras Smmmmerenes 
[Switehgrassannnman— 
{Sideoats grama~-——— 
| Purpletop-~-~~-~ wenn wae | 
ESorLbner PanLoumersrarcsarercrarnemermrnin | 
1Tall dropseedewnmmnnmnnn amewnen ! 


THadry SunNflOWE? mann mmcmornemncnercem | 
1 


t 
t t 


0 mms oes a me ef 


{ 


se te oe a me meine me me | 


! t__Total production } 
Soil name and { Range site name { { 
map symbol { {Kind of year | Dry 
el Ree Renee ae ee eS: 
t H |Lb/aere 
t { 1 
yak: H H H 
Tamford—-~-------— tRedelay Prairie--..- oem ww-= {Favorable { 3,200 
i {Normal 1 2,100 
t iUnfavorable ! 1,400 
t { 1 
i ! { 
t t { 
{ { { 
| t ! 
H ! { 
Grad nol amma arenes [Shallow Praird enmmmrmnne mins ne memes mens {Favorable {| 2,800 
{ {Normal { 2,000 
t {Unfavorable i 4,400 
i i t 
H i { 
t { t 
i t { 
Yemen neem nomen mene {Heavy Bottomland mam -= on! {Favorable { 5,500 
Watonga ! {Normal { 4,000 
H {Unfavorable i 2,500 
1 t t 
! | i 
! t ! 
{ d t 
i { { 
H { { 
{ { { 
t { { 
YU US, YG mem mnmntnr meen [Sandy Savannahamnnn marae anne {Favorable { 5,500 
Weatherford | {Normal { 4,500 
{ {Unfavorable i 3,000 
! ! 
{ 4 { 
{ ' t 
t i { 
NT#: | { { 
Weather ford=m-ma— wm { Sandy Savannahmnwennmnmer cerca {Favorable t 5,500 
H {Normal 1 4,500 
{ {Unfavorable | 3,000 
! ! ! 
t t { 
{ { { 
! { i 
{ { { 
{ H i 
DUP PAU mmm merermaree tSandy Savannah=———m— nt ae ae ae meee er {Favorable 1 5,500 
| {Normal { 4,500 
| pebsecrene i 3,000 
{ 1 
| 
{ t t 
! 
4 1 t 
{ { ! 
LBamennnnnnnnannmn|Loamy BOttomlandawawamwennammene | Favorable 1 7,000 
Weswood | {Normal 1 5,500 
t {Unfavorable 4,000 
{ 
{ { 
{ { 
H ! 
H ! 
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TABLE 6.~—RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES==Continued 


See footnote at end of table. 


Little bluestem 
SLdIeOALS LAMA nrmmernmensnsmsarnens meme 
(Big bluestemmnanenennnn ws 2a wennsinsnn | 
LINd Lang ra SSaverermercensermermenem cen ncn avms | 
[SWLOECHgPaSS~mmm ma mennres seaensnrer meee | 
{Blue gramaw-ennnnwe tetas mimemeesee ! 
[BUPLPALOZ PASS wmmmmmcennrmmmmcsnimcens | 
iLongspike tr idens——niwmaimmmee 


1 

{Little bluestemmnqmeam tant ene nsnece ne | 
[Big DLUCSTEM mmm mrmmesmmnimesecemmreras | 
{ Indiangrasg~—m- 

{SWE CONgrasS——mnn mma nne near ee ! 
[TAL] dropS€edwarmmmmorenreenmererainas | 
{Seribner panicum--—-—= Seer ! 
{Sideoats grama~— 
{Prairie-cloveraennnennmnene 
1 


{Indi angrass~mmmaremnrncen ws wt eoceneas oe | 
{Prairie COrdgrass~mmemammnnm | 


IWestern wheatgrass~---+=— mene 


{Tall dropseed~n.—— 
{Sun flowe rammanrnmer aes 
{GOLA ONS Od mmermrmrnenrasmareresaseresm ee meme mes | 
1 SOd gm mmr ne mter ear meme mene mene ee — 
! 


t 

{Little bluestemmnnnennnne meresee | 
[Big blv|stemmmmerncrnonnae 
{Indiangrass~~.—— seme ee 
[Sideoats gramawnmamnwer 
[Silver bluestem mwrnnmnmenn | 
[Seribner pant cummwwmmmnnemen : 
{Texas needlegrass~~——— 
fArizona cottontopemannaam wanes | 


t | 
t i 
[Little Dluestem~—-nawnrnn nnn ! 
[Big DLUCSCEM—mmm mmm me mmesmernene | 
L Ind Lan grass wasn em me nemem enemies ! 
[Sideoats gramawmmnwwmnwnnm ! 
{Silver bluestem ! 
{[SerLbner pank cumanmnmnenseesensnne | 
{TexaS Need legrassannmmnmnnnnnm ! 
{Arizona COttontopemmmnmmm aenveens | 
! 


t 
{Little bluestem----— fot ma ms me ee { 
LBLg DLUSSLe Mm mmasmmnnecrernrnenemermnees | 


[IndLangrass~~—- == ie ee aati | 
[Sideoats grama~-m~~ 

{Silver bluestem——mmmammnenn =a | 
[SCPLDNEP PAand CUMmmqmmaenerernernen | 
{Texas n€edlegrass~mmmam mean 
LAPLzZona COLLON CO Pm mmm meneame nen 
{ 

LIndLangras Sam memnem nem me warn aercreeee 
| SWL EON G7 8S Sam nemennem meen arma eens mene mens 
[Big D1lU|SSt emma mmm mann asemermnene 
[Little bluestemmnennnan 
iCanada wildrye~——— 
{Texas needlegrasg~-s——=— detec a 
LSAdE0ALS ZPAMA wmmmamensmrmsern eermes 
iVine-mesquite send mains Semen Seman ava nad 


tee ee en meee, 
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TABLE 6.=«—RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES==Continued 


t 

Soil name and Range site name t 
{ 

: 


! 
{ 
map symbol Kind of year {| Dry 
lweight 
i {Lb/acre 
1 t t 
YQ, 50mm maemmmmmn | Claypan Prai rd eamamenecn ~woem | Favorable 1 4,800 
Wilson i {Normal { 3,200 
i {Unfavorable 2,200 
H t t 
{ H | 
| { | 
! ! { 
| ! 
| | 
54, 52, SF Qacmeretmm emcee [Sandy Savannahanummnurnmenwen | Favorable 1 4,500 
Windthorst H {Normal t 3,200 
{ {Unfavorable | 2,000 
{ I i 
{ { H 
| 
4 t 
i { H 
{ ! H 
Sue: i i ! 
Wind CNOrS t warmer mn [Sandy Savannahq~--amnmm wnnanee | Pavorable { 4,500 
} {Normal { 3,200 
t {Unfavorable | 2,000 
{ ! H 
H 1 H 
{ ! { 
H { ! 
H ! { 
I ! { 
Darnell-w----— aweem | Shallow Savannahqmnarnnaenve | Pavorable 1 3,200 
{ {Normal { 2,100 
{ {Unfavorable {! 1,400 
! ! { 
i ! i 
H H H 
1 H { 
{ H ! 
{ ! H 
H H H 
55%: { i H 
Windthorst~-~.—= wan {Sandy Savannah~senaeanmwmmneme | Favorable { 4,500 
| {Normal { 3,200 
| {Unfavorable { 2,000 
! | 
{ i { 
{ { { 
| t { 
H { | 
Weather ford--——— w= {Sandy Savannah——aassemnnannme | Favorable 1 5,500 
Hl [Normal { 4,500 
(Unfavorable t 3,000 
1 { {1 
! | { 
H ! i 
H ! { 
| H | 
H | { 
56 mnntasm mn asmmrmcomeemememne | VEPY SHALL O Warm memrmtmar memens ae memes we oe ~|Favorable 1 2,000 
Woodford { {Normal } +, 400 
H {Unfavorable H 500 
{ t 
{ H 


See footnote at end of table. 


Total production 


t 7 
t t 
! Characteristic vegetation tc 
{ ts 
' 

H 

H 

[Little bluestem~mnmnnnnnm eer 
{ IndLangrass—-----nmmaann = 
[Big DLUES CEMmma mena nmrmer marae: 
[Virgina WLLd ry cammemenmarnsnres a | 
{Vine=mesqui teqmemnnnam eres eonemsoene | 
[Florida paspalumam—-oeemns es | 
{Sideoats grama—wermmm now armies eemiesns | 
{Texas needlegrassanemnaemnmwana | 
{Silver DLUES CEM ammeter mere me memm ree 
t 

{Little bluestem~ saa mwememn «! 
[BL DLUESStEMammemassaremreensn eemsas msm | 
[Ind Lan grass mwa marmecn eens memes cee : 
{Sideoats grama~n— mm amen enemas | 
LSLl ver DLUCSTEM=mmarmmnrecmmenarmee | 
[Scribner pani oummamnmanemnmnmnm | 
[Texas need lLegrassammmammam namemnns | 
{Arizona cottontop~m—-— am eons meme | 
! t 
{ { 
i { 
PLALCLE DLUESE CM mma mrmmmmmcmemee | 
IBig dluestemq—a—ame mane ene i 
[Ind angrassawammeeansmemmecceew neces | 
[S1d@0AES ZPAMAmemmearcmesneemma mer | 
[Siiver bluestemm~a--nnmm emraveree | 
[Scribner Pant CUMmWnamanamme mma | 
iTexas needlegrass~—-——— masmomsmscene | 
[Arizona CObtCONbOPamammermmercemnen | 
t H 
LLACtLE DLUVEST EM mm mcemnn arenes | 
[BAg DIVES FeMm— mmm amen <n! 
LIndLangrasSwermernemerarernssnemnresn men | 
[SWI ton grass mnmmnmm een aeminemeanes | 
[SAde0ats Gramammnmmanernmarcmnmm | 
LPULPD LOCO aetermmreeteremmrermrmmenenseceneae | 
LSCPLDNEP PAN CUMmmamercrersmmermnrer | 
ETALL dPOP SCE mememrorme memes cenmecscrer mimes { 
THalry sunflower~-~--n-wasw eee i 
i ‘ 
LLAttLe DLUCST eM manne nme nrn am | 
{Big bluestem=—~——— a nemectee maser er mrnenee | 
LIndLangrassawrmsesecmmmererscscsecemnre | 
[Sideoats gramawamanwenwmw awn oe 
{Silver bluestem=-~=— mmm | 


{Scribner panicum-~-.— pererny | 
{Texas needlegrassmnnmmmannaann| 
[Arizona COttontopemamnemmnnnne | 


| 
[Little blUCS FEM ~~mmm mame mncrn H 


[Big bluestem-~---= duos ce occas al waa eas i 
LINd Lan ga Sarcmsmseas mover maaee nese memes an | 
LSLACOACS FLPAMA—emememem armen meee momen we i 


{Silver bluestem~-~~ 
{Scribner panLoumamnmmammamanne | 
[Texas NCEd LEgrasSmmeaeenecmermnare | 


LAPL ZONA COLLON EO Parmrarnememmrnemesnees =| 
f rT 
t t 
[SLd@0ATS ZrAMAqmmasmmmemmmcrcemercene | 
LHaLry Grama wmmmenn mmm mm en | 
ELACCLE DLUCST OM mm mm mom nr memnnsn meme ! 


PT rAd en Sannin crarararnectmens ee senses see me | 
' 


t { 


oe ma 
MMA oOoo Wow 


Nw 
ORY Rese Oneine Bole eae) WNW 
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TABLE 6.—eRANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES==Continued 


y 1 1 ’ 
t t t 4 
Soil name and { Range site name { { { Characteristic vegetation {Compo= 
map symbol { {Kind of year | Dry {| {sition 
SS se Sg he han eet WORN GS 2 ot ve doen es 
t { iLb/acret t Pet 
{ { t i t 
57 B meme ne meme nemo ne me ne ne mo ene me {[Loamy Bottomland~ mm mreremsmermee {Favorable £7,000 [Big DLUCSL Mam mmm nemnsermrnemenene es meme { 25 
Yahola ! {Normal 14,900 | Indlangrass~~—— em ante ents ee memes { 15 
{ {Unfavorable | 3,500 [SwitchgrasSaqammcnmacmacsmenmmn! $5 
| H { [Little Dluestemann nnn mma { to 
{ H { LEAStEPn ZAMAZPASS wane werner { 5 
! i [Tall dropseed~—mm-—namnnm ee, ae 
{ { H [Beaked PanLoumMernmmennmneramemmnm | 5 
! ! H [Compassp Lan t wawenetamermese mare crmeree { 5 
{ { H {SOd g Cwm minrmnemeneeenensne t 5 
t { 'Heath aster t 5 
' 
t t t t 
5 Bwewewememsmsee wmmemnnee | LOAMy Pra rd Gaerne te os er os me me me [Favorable £5,500 [LAttle DUES eMmmm mre smnrcmnsarcemes t 25 
Zaneis | {Normal £3,600 [Big DLUCS CCM mmr mememememememens nomenon { 20 
{ {Unfavorable | 2,500 | Indiangrassasmraraimsamammma mem $ FS 
{ { H [SWLtCH gr assamecemmemnmmasemmemen | 10 
Cc se Ns cae | ee eee een! err eee eee ard Dene 


* See mapping unit description for the composition and behavior of the mapping unit. 
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TABLE 7.—-WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


{Absence of an entry means the species does not grow well on the soil] 
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See footnote at end of table, 
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ee nee eee mene meme re mee te ce ae ee ee me a te he em ee ee Te en ee ee ne ee ee a ee ae ee ie et ie ee ne ce a te Ee et ge ee ne ee ee ee ae ne ee ee 


ee i ae ie ee ie a ee ee ee ee ie ae ie ie meet ie ie me ie nee ee a me ee a me ie cee ee ee ce et ee re ee te ee ee ee ee es et ee es ee ee ne ee et ee ne ee Oe Oe ee ee 
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Q Q wn e t 
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° 
H i He 


rape 


Expected heights of spe 


ao 
wy 


oO oOo 9 t 
ioe ina) wy i t 


Ft 


1 
{Green ash 
edar_{ 


wy 
N 


Ft 


i uw 
~~ Ot 


Poew wow @§ Ww mW co oO f 9 wm Ww wy m 4a 
io. _ i NN e  N nN Nn NON baa ae | 


Eastern 


3 Derereranrernrnrmses 
5 Jamin meee meee 


Soil name and 
map symbol 


Lawton Variant 
Miller 

30, 31, 

Normangee 

Oilswaste land 
Pulaski 
PULASK A wm mmm mr ereres 
BUNDY AN) amen et memees mementos 
Renfrow 

39%: 

SOULLA nemncnsmscvevecnrnscser 
KL Ci am mmcnt nse mememe mt ermemy meee 
Steedman 
Stephenville~j.—--.— 
Darne] ] mrercrmsores os comecs on ne 
Tamf ord mmmrncmrermmsmrcrerne 
Grail nO 2 mmenemmmrmees eee 
Watonga 

Weatherford 
Weatherford-----—-~ 
DU f Pa Um meme meee me memes os we 
Weswood 

Wilson 

Windthorst 

WANd NOLS Farmer mrwemr ence 
Darne] | wmrmemmminsnomsesnene 


Pits 
YQ) 5 Qmimnmenenrntarnraraian 


ee eee 
28, 29% mmmmemenecmen 
QQteeececese 
BY M ceiasciemarciciaasenecassnss 
BB meee me cement nent ntntntae neces 
37 38 nenn anna mene 
YQ mene nme nn meme manne 
Lf ae RE ne 
HM, 5, WG aeneaarnnonenemae 
Y Gnserasetmenementnenmsennesemsaene ne 


51, 52, 


36%; 
ype: 
yor: 
y7*s 
Sue: 


See footnote at end of table. 
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Weatherford mmm mmsere i 


5 6 weresesesmannsevetneninsarmnenese 


Woodford 
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Ameri 


Et 


can 
a 


Expected heights of specified trees at 20 years of age 
t { I ! { 
Green ash i Eastern [| Loblolly { Osage~ {Shortleaf | Austrian | 
é 
t 
H i { { ! ! 
-— | bated ! =~ { 15 H -— { -- I 
i H i H ! { 
~~ H ~~ H 25 H 20 H - { 20 H 
H H t t 1 { 
-— | -— H -— ! -- { -_ { ~~ { 
{ H H H ! { 
| ! { H 1 i 
~ i 60 { 4o H _ { 35 { 30 
! { ! ! ! ! 
H H H H { ! 
—— H baad H — { 20 ! = ! boil 
H H { H | | 
EN a 


* See mapping unit deseription for the composition and behavior of the mapping unit. 
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TABLE 8.—-BUILDING SITE DEVELOPMENT 


[Some of the terms used in this table to deseribe restrictive soil features are defined in the Glossary. See 


text for definitions of "slight," "moderate," and "severe." Absence of an entry means soil was not 
rated] 
~ ng ee ee ec en eee ee ee ee 
Soil name and | Shallow t Dwellings { Dwellings { Small { Local roads 
map symbol { excavations {| without { with { commercial { and streets 
ce a _t H basements H basements l buildings H os 
! , ! 
{ t { 1 t 
i i { i ! 
Omer nemesis emesis ee {Severe: tSevere {Severe: {Severe: {Severe 
Bergstrom { floods. t floods { floods. | floods. floods 
t ! 1 
{ t t { 
Jenene ee ee we ee !Severe: {Severe: {Severe !Severe {Severe 
Bunyan t floods. floods { floods floods Floods 
t £ 1 
Ymemimectnr mecememensmmemmnenae | Severe: {Severe: [Severe: {Severe: {Severe: 
Burleson i too clayey. { shrink~swell. { shrink=swell,. { shrink~swell, { shrinkeswell 
H { t { corrosive, H 
1 ! ' 
{ t d 1 
5 we tere mn eee eee wy ee ee we [Slight~---- momen | SLL EN bam nme crmmmern | SLA ZN bmacmnerneemnres [SLi ght awa mn en meen iModerate: 
Chickasha H H { { t low strength, 
' ' D | 
t t t { t 
Garmemons ares aver et we ae name 2e ma we wt SLA gC mereccemc ween | SLA GA tome | SLL SN bam ee [Moderatenannnnne {Moderate: 
Chickasha { } } H { low strength. 
! ! ! ! ! 
t t t { 
wens wonnemnn [SLU gn tama ee | SLA gh tana ane! SLL gh teenmeeemen!| SLi ghtecmmanemnmen | Moderate: 
Chickasha H H H { | low strength. 
H { { { | 
Be: H ! ! ! 
CHA LOY mm nrneme mre mene iSevere: {Severe: {Severe: {Severe: iSevere: 
{ too clayey. { low strength. { low strength. ' low strength. | low strength. 
J ' 
{ e H { 
Darnell Variant--|Severe: {Severe: (Severe: {Severe: {Severe 
! slope, | slope. { slope, { Slope. t slope. 
{ Small stones. I { depth to rock. \ 
i | H t 
oe cet ne meme ne ne memrecomee | Severe: iSevere: {Severe: {Severe {Severe: 
Clarita 1 too clayey. { shrink-swell, i shrink=swell, { low strength, | low strength, 
{ . | low strength. { low strength. { shrink-swell, { shrink~swell, 
! ! iT ! ' 
t t t t t 
YO newton ee ast nt mt etree me me ne mae {Moderate: {Severe: {Severe: {Severe {Moderate: 
Dale { floods. { floods. 1 Floods. { floods { low strength, 
{ H { { ! shrink~swell, 
i ! H 1 floods. 
{ t t H ! 
11, Tonamnmmmmanemn | Severe! |Severe: {Severe: {Severe: {Severe:; 
Durant 1 too clayey. { shrink~swell, { shrink-swell, { shrink-swell, { shrink-swell, 
t t low strength. { low strength. { low strength. { low strength. 
t t { { ! 
[3 ararmercrmerercnetwnemern | SEVEFE [Severe: {Severe: {Severe: {Severe;: 
Elandeo { floods i floods. ! floods. { floods. i low strength. 
! 
t i { ! { 
1Y womens os ne mens none eee wawaen | Severe {Moderate; {Moderate: {Severe {Moderate: 
Eufaula i eutbanks cave. slope. H slope. H slope. slope. 
3 t 
[5 meme me cee mene ne ome ne eo mene {Severe {Severe: {Severe: {Severe: {Severe: 
Healdton 1 floods, { floods, | floods, | floods, | low strength, 
{ wetness, { low strength, | low strength, | low strength, { shrink-swell. 
{ too clayey. ! shrink-swell. { shrink=swell, | shrink-swell, { 
{ H ! ! ! 
16, D7 nncermrmrncnsne wnmm | Severe {Severe {[Severe: isevere: \Severe: 
Heiden { eutbanks cave, | shrink-swell. { shrink-swell. { shrink-swell. { shrink~swell. 
{ too clayey. t t t H 
i { | | H 
18%; H H i | ! 
KOMP meow meer wennecs nen {Severe: {Severe: iSevere: iSevere {Severe 
{ floods. ! floods. { floods. | floods floods 
' \ ' J 
t t t t 
Tullahasseen~mmame | Severe: {Severe Severe: {Severe: Severe: 
{ wetness, { floods | wetness, {| floods. { floods 
! floods. i | floods. H { 
H { ! i { 


See footnote at end of table. 
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TABLE 8.=«BUILDING SITE DEVELOPMENT#=#Continued 


! 
Soil name and | Shallow 
map symbol { excavations 
I 
! 
19*: H 
KA CA wnrmre mr ce meme me nee !Severe: 
| depth to rock. 
| 
GrALnOlawmarmmerercene {Severe: 
| too clayey, 
| slope. 
| 
! 
208; 
KA G1 meme er erm eens none {Severe: 
depth to rock, 
slope. 


Rock outcrop. 


{ 
| 
| 
! 
| 


26"; 


ey {Severe: 
Lawton Variant too clayey. 


Severe: 
floods, 
too clayey. 


28, 298 ammmm cote en we nome 
Miller 


i 
! 
! 
{ 
! 
i 
H 
t 
30, 34, J2memnnmnn| Severe: 
Normangee {| too clayey. 
lf 
{ 
{ 
t 
t 
t 
! 


33*. 

Oil-waste land. 

348, 

Pits 

35 wemrcememememsmies omen we me {Severe: 

Pulaski { floods. 

36%: 1 

PULASki wmanemanene | Severe! 
! floods. 
| 
{ 

BUN Y AN mma cceewe me we iSevere: 
{| floods. 
i) 
1 

37» 3B mn mmnm nes ~--{| Severe: 

Renfrow too clayey. 


See footnote at end of table. 


Dwellings 
without 


vere: 
epth to rock. 


a0 


' 

t 

' 

t 

! 

! 

i 

! 

H 

! 

| 

I 

{ 
!Severe: 

| slope, 

! shrink-swell, 
{ low strength. 
t 
t 
| 
' 
1 
H 
' 
4 
! 
! 
{ 
Gi 
{ 
! 
t 
H 


vere: 
epth to rock, 
lope. 


ung 


tModerate: 


{ low strength. 
! 
t 
1 


Severe: 
low strength, 
shrink~swell. 


Severe: 
floods, 
shrink~swell, 
low strength. 


Severe: 
shrink+swell. 


shrink=swell, 
low strength. 


Dwellings 
with 
8 8 


lope, 
hrink+swell. 


vere: 
epth to rock, 
lope. 


uand 


Sli ghtennmamnnmne! S11 ghtaa nema naeme 
! 


Moderate: 


° 
low. strength. 


Moderate: 
low strength. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
floods, 
shrink-swell, 
low strength. 


Severe: 
shrink~swell. 


shrink-swell, 


{ 
! 
1 
1 
| 
t 
! 
| 
( 
| 
| 
1 
H 
{ 
{ 
H 
{ 
! 
H 
Hy 
t 
| 
{ 
! 
H 
1 
| 
H 
{ 
t low strength. 
t 


SLA gi beer weeceter ee ceeneees 


Small 
commercial 


lope, 
hrink-swell. 


Moderate: 
slope. 


Moderate: 
low strength. 


Moderate: 


° 
low strength. 


1 

t 

! 

4 

' 

4 

7 

! 

{ 

! 

1 

4 

4 

! 

{ 

{ 

4 

4 

1 

i 
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{ 

1 

{ 

1 

4 

' 
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{ 

| 

! 

i 

! 

1 

1 

! 

i 

! 

{ 

1 

{ 

5 

t 

1 

t 

1 

1 

! 

t 

1 

t 

1 

{ 

! 

7 

1 

t 

t 
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1 

t 

1 

t 

1 

1 

{ 
{Moderate: 
! slope. 
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{Severe: 

! 
i 
1 
t 
' 
t 
1 
t 
1 
d 
' 
t 
1 
t 
q 
4 
i] 
q 
' 
t 
' 
{ 
1 
i 
iT 
t 
iT 
t 
1 
t 
I 
t 
1 
t 
! 
t 
! 
! 
{ 
t 
' 
t 
! 
t 
' 
t 
' 
t 
t 
t 
' 
t 
' 
1 
' 
{ 
' 
t 
' 
t 
! 
t 
' 
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e@ 
low strength, 
shrink-swell. 


Severe: 
floods, 
shrink-swell, 
low strength. 


Severe: 
shrink~swell, 
corrosive. 


shrink=swell, 
low strength. 


Local roads 
and streets 


Severe: 
depth to rock, 
slope. 


Severe: 
low strength, 
Slope, 
shrink-swell, 


Severe: 
depth to rock, 
slope. 


Moderate: 


° 
low strength. 


Moderate: 
low strength. 


Severe: 
‘low strength. 


derate: 
ow strength. 


tO 


e@ 
low strength, 
shrink~swell. 


Severe: 
low strength, 
shrink~swell. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
floods, 
low strength. 


shrink=swell, 
low strength. 
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{ { { { 
Soil name and } Shallow 1 Dwellings { Dwellings H Small 
map symbol ! excavations | without ! with { commercial 
et ements basements | buildings 
| H { { 
H H ! ! 
39%: { { Hl H 
SOULL 1 mm msmenementes none {Severe: |Severe: {Severe: {Severe: 
{ depth to rock. | shrinkeswell, | shrinkeswell, { shrink-swell, 
i { low strength. { low strength, { low strength. 
{ t i depth to rock. ' 
i t 1 1 
Ki tia nmenen anne ~=/Severe: {Severe: {Severe: {Severe: 
depth to rock. depth to rock. | depth to rock. { depth to rock. 
+ i 
YQ erm ne we me et me ae iSevere: {Severe: {Severe: Severe: 
Steedman | wetness, { wetness, { wetness, { shrink-swell, 
{ too clayey. { shrink-swell, { shrink-swell, { low strength, 
i t low strength. t low strength. H slope. 
t t 1 1 
4yte: H { i { 
Stephenvillemm——m«-/{Moderate! Moderate: (Moderate: {Severe 
{ depth to rock, |! slope. { depth to rock, { slope 
t slope. \ slope. t 
{ d i 7 
DAPN€ 1] Lm mrnrnensarnene {Moderate: iModerate: {Moderate: {Severe 
{ depth to rock, |} depth to rock, | depth to rock, {| slope 
| slope. [ slope. { slope. i 
| { { H 
! H H { 
Woe; H H i H 
Tamfordanmwemuseom | Severe! {Severe: !Severe: {Severe: 
| too clayey. | low strength, { low strength, | low strength, 
{ { shrink~swell, { shrink-swell,. { slope, 
H H H shrinksswell. 
1 
' t { 1 
Grainolasmammnnnem|Severe!: {Severe: iSevere: {Severe: 
{| too clayey, t slope, { low strength, { low strength, 
| slope. { shrink=swell, i slope, { slope, 
| { low strength. | shrink-swell. shrink~swell. 
' 
{ 1 { 
43 ee nome nt nt memes me eee ces e e {Severe: {Severe: {Severe: {Severe: 
Watonga { too clayey. | floods, | floods, | floods, 
! | shrink-swell, { shrink-swell, i shrink-swell, 
| | low strength. i low strength. t low strength. 
t 1 
YY eeeeeemreeneneerercenene wmenens | SLE GN Cemmmmmmemen | SLL EN bane 1Slight-~~-~- wenn | SLL gn banners 
Weatherford i | H ! 
! t t H 
YO mmimrcrmernermcwcmrm eres | SLA ZN tC mceecssmm mere | STE NL eee mem mene LSLE GN a mwemermtmrereees Moderate: 
Weatherford | | { slope. 
' 
t { 1 
Y 6 amarante mater [SLi ght—amemmmnme | SLI GN tammmmememmn | SLL gn te nenenennne | SLL gH beeen enn ~ 
Weatherford { ! { { 
' i t H 
47*; { i { ! 
Weatherford~~mmam [SLA gn tT mmermmmmrnn 1 SLA gn t mercmeemmmmes | SLA CN tw eemmemmmnm {Moderate: 
t t slope. 
t t d 
DU f fa. ammo weno memes we ome | SLA ZN b vmemme nr nemsmnm none {Moderate: Moderate: {Moderate: 
t 1 low strength | low strength, | slope, 
{ { { low strength. 
! H H t 
YB ements we me mene we we ne av ow mae we !Severe {Severe: iSevere: {Severe 
Weswood i floods. Floods. floods. t floods. 
t t 
NO, SO ceemmenamemmen | Severe! {Severe: Severe: [Severe 
Wilson { wetness, { shrink=swell, | shrinksswell, { shrink=swell, 
H too clayey. low strength, t low strength. I low strength. 
t t t t 
5 Da weme mene a {Moderate: !Moderate: (Moderate: {Moderate: 
Windthorst ' too clayey. ‘ shrink=swell, \ shrinkeswell, { shrinkeswell, 
t t { t 


See footnote at end of table. 


Local roads 
and streets 


ae Dar nenTD 


Severe: 
low strength, 
8 


hrink-swell, 


Severe: 


depth to rock. 


Severe: 
low strength, 
8 


hrink-swell, 


i 

{ 

1 

t 

{ 

1 

{ 

1 

{ 

1 

4 

1 

4 

1 

{ 

1 

1 

1 

4 

1 

4 

1 

{ 

! 

» 

t 

1 

! 

{ 

! 

4 

H 

tModerate: 

{ slope, 

{ low strength. 
} 

{ 

(Moderate: 

{ depth to rock 
! slope, 

t low strength. 
' 
7 
1 
{ 
f 
d 
' 
t 
1 
. 
1 
t 
1 
t 
1 
t 
! 
t 
¥ 
t 
i] 
t 
! 
t 
! 
t 
i 
4 
! 
t 
! 
| 
1 


Severe: 
low strength, 
shrinkesswell. 


lope, 
hrink-swell. 


Severe: 
shrink-swell, 
low strength. 


{ 
~~{Moderate; 


low strength. 


Moderate: 
low strength. 


Moderate: 
low strength, 


Moderate: 


) 
low strength. 
low strength. 


Moderate: 


° 
low strength. 


Se 
shrink=swell, 
low strength. 
Severe: 


! 
ft 
! 
t 
! 
t 
t 
t 
t 
{ 
| 
t 
' 
£ 
4 
t 
| 
{ 
i] 
{ 
1 
t 
H 
{Moderate: 
1 
4 
t 
1 
' 
t 
' 
t 
| 
i} 
t 
' 
{ 
! 
{ 
t 
t 
! 
t 
Se 
{ low strength. 
4 
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Soil name and 


| 
! Shallow 
map symbol H 


excavations 


| 

{ Dwellings 
| without 
! 


oe Aaa) ame erat ene ee ee 


1 
5 2 memes ween wom ne ne wee ewe en |Moderate: {Moderate: 
Windthorst ! too clayey. { shrink=swell. 
! H 
{ { 
5 Jae mrm asec enone mee memes ~~~ |Moderate: {Moderate: 
Windthorst | too clayey. | shrink-swell. 
{ H 
54M: ! H 
Windthorst—--—= w= {Moderate: [Moderate: 
| too clayey. | shrink-swell. 
! 
! 
Darne ]] aren nemenenrmrmene {Severe: {Severe: 
| large stones. | large stones. 
H ! 
55*; { H 
Windthorst=-a———|Moderate [Moderate: 
! too clayey. ! shrink=swell, 
' ' 
t t 
H i 
Weatherford mammece} S11 GN meme mmeee PSL ghbaee sen 
H 
56 memes ne ee ommmnen | Severe! {Severe: 
Woodford { depth to rock. {| depth to rock. 
H I 
H t 
57H merase msmns sowmnaen | Severe |Severe: 
Yahola { floods { floods. 
' 
ry t 
5 Gm evens we me enn we etme as me meee [SLA gn t armen ~umne|Moderate: 
Zaneis { { shrinkeswell, 
! | low strength. 
t 
Se ee 


* See mapping unit deseription for the composition and behavior of the mapping unit. 


with 


Moderate: 
shrink=swell. 


Moderate: 
shrink=swell. 


Moderate: 
shrink=swell, 


Se 
large “stones. 


Moderate: 
shrink=swell, 


ao 


epth to rock. 


Severe: 
floods. 


Moderate: 
shrink=swell, 
low strength. 


Small 
commercial 


Moderate: 
shrinkeswell, 
Slope. 


Moderate: 
shrink=-swell, 


Moderate: 
shrink~swell, 
slope. 


Severe: 
large stones. 


I 
! 
t 
! 
. 
' 
t 
! 
| 
t 
t 
H 
! 
| 
{ 
H 
' 
t 
! 
t 
' 
t 
! 
t 
! 
! 
$ 
! 
H 
! 
{Moderate: 

! shrink=swell, 
[ slope. 
{Moderate: 
slope. 


Severe: 
lope. 


Severe: 
floods. 


Moderate: 
shrink=swell, 
low strength, 


w 
we 
ce) 

i *] 
o 


i 


e 
depth to rock, 
5 


Local roads 
and streets 


Severe: 
low strength. 


Severe: 


e 
low strength. 


Severe: 


e 
low strength. 


e 
low strength. 


HO 


ow strength. 


Severe: 
depth to rock. 


Severe: 
floods. 


Moderate: 
shrink~swell, 
low strength. 


{Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. 
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89 


See 


text for definitions of "slight," "moderate," "good," "fair," and other terms used to rate soils. 
Absence of an entry means soil was not rated] 


H { ] t i 
Soil name and i Septic tank | Sewage lagoon | Trench { Area { 
map symbol H absorption H areas ! sanitary H sanitary | 
ee  iehde ed _}..-dandfill ot dandf set: 
[antenna n mn mnmnem | Severe! Severe: Severe: Severe: 
Bergstrom i floods. seepage, floods. floods. 
Hl floods. 
! 
t 
2am nnarnmemen! Savers: Severe: Severe: Severe: 
Bergstrom { floods. seepage, floods. floods. 
i floods. 
' 
t 
Qatmiatatmemtatat mere scommrmnnm | Severe! Severe: Severe: Severe: 
Bunyan { floods. floods. floods. floods. 
1 
t 
Yoemine mma me mma meme nmn | SEVEPE! SLA GN mermmwernmeen | Severe: SLL GN Cam msmemene meee nemeee 
Burleson { peres slowly. too clayey. 
' 
t 
5) 6, Tommancwmanmen {Moderatet Moderate: Moderate: SLA ZN batmsnemememrnrennnne ee 
Chickasha depth to rock. seepage, depth to rock. 


1 
t 
' 
t 
{ 
8*: t 
CHL Ley mmarmermmnnrnm | Severe: 
{ peres slowly, 
{ wetness. 
! 
t 
{Severe: 
{ depth to rock, 
{ slope. 
! 
i 


Darnell Variant—--—= 


Quine mmennnnnmen | SAVES! 


Clarita ! peres slowly. 
' 
t 
TO ine nemene meme ne ms meme meme amen {Moderate: 
Dale { floods. 
Et, To arccmrmrereewenene wenn | Severe: 
Durant percs slowly. 
PJ meme ene meee waa ac armen | SEVEFE | 
Elandco floods. 


Healdton peres slowly, 


floods. 


Tb wnenat soma emawnmmen | SAVEre! 


Heiden { peres slowly. 
1 
4 
Toman nme mann emmee | Severe: 
Heiden | peres slowly. 
1 
i 
18%; { 
KeMp~m nnn namnmmmae | Severe: 
{ floods. 
! 
Tullahassee~-—-mwe | Severe: 
{ floods, 
| wetness. 
{ 
H 


See footnote at end of table. 


depth to rock. 


Daily cover 
for landfill 


Fair: 
too clayey. 


Good. 
oor: 
too clayey. 


Good. 


Severe: Severe: Moderate: Poor: 

slope. too clayey, wetness. hard to pack, 
depth to rock. too clayey. 

Severe: Severe: Severe: Poor: 

depth to rock, slope, slope. thin layer, 

slope, depth to rock. slope, 

small stones. small stones. 


Moderate: Severe: oor: 
too clayey. too clayey. 
Moderate: Moderate: Moderate: Good. 
seepage. floods. floods. 
Moderate: Severe: SLL git mncarmmemmmemecne | POOR? 
slope. too clayey. too clayey. 
Severe: Severe: Severe: Fair: 
floods. floods. floods. too clayey. 
Severe: Severe: Severe: Poor: 
seepage. seepage. seepage. too sandy. 
Severe: Severe: Severe: Poor: 
floods. floods, floods. too clayey, 
too clayey. area reclaim. 

Moderate: Severe: SLi ght nemnememn | POOP! 

slope. too clayey. too clayey. 
Severe: Severe: Moderate: Poor: 

slope. too clayey. slope. too clayey. 
Severe: Severe: Severe: Good. 
floods. floods. floods. 

Severe: Severe: Severe: Good. 
wetness, floods, wetness, 

floods, wetness, floods, 

seepage. seepage. seepage 


H t 
1 ! 
t t 
{ i 
H { 
! H 
i) 1 
t t 
' ' 
| | 
t t 
! ! 
t t 
' i] 
t t 
t H 
H H 
H t 
i 4 
4 t 
1 ' 
H t 
i ! 
! H 
H H 
{ H 
t ! 
{ H 
H ! 
t ' 
t t 
{ H 
4 ' 
t rT 
! H 
1 i] 
t t 
' . 
t t 
' 1 
t { 
! i) 
t a 
! slope. { 
H i 
1 ' 
t t 
' ! 
i i 
1 iy 
{ t 
{ H 
{ ! 
’ ' 
t t 
ii ' 
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! ' 
H H 
i] ! 
i t 
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{ ! 
| { 
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1 ! 
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{ { 
{ { 
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{ H 
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' 
t 
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t 
' 
t 
1 
{ 
1 
t 
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e 
perces slowly, depth to rock. 


depth to rock. 


e 
depth to rock, 
too clayey. 


| t I { i 
Soil name and { Septic tank | Sewage lagoon | Trench { Area {i Daily cover 
map symbol i absorption H areas H sanitary H sanitary | for landfill 
f 8 1 ! Landfill 4 Landfii v 
' 1 1 ' ' 
t t 1 t t 
! d ! H H 
19%: I ! { H t 
KA td mmerecmrncn ms ercenen wom | Severe: {Severe tSevere: {Moderate yPoor: 
| depth to rock. { depth to rock, { depth to rock. { slope. { thin layer, 
| { slope. H H { small stones. 
H { i t 
Gralnolaq-amemen {Severe: {Severe: {Severe: iSevere tPoor: 
{ peres slowly, { depth to rock, | depth to rock, |} slope { too clayey, 
{ slope, { slope. { too clayey. { { slope. 
{ depth to rock. |} { { q 
! t { H { 
20%: H q t H t 
KL ti mnewwemnnmmnwnn | SEVEre! {Severe: tSevere: {Severe {Poor: 
{ depth to rock, { depth to rock, { depth to rock. { slope i thin layer, 
.{ slope. { slope. i { { small stones. 
H { t H { 
Rock outerop. ! t { H { 
H i i i { 
21, 22, 23emmrmmmarmnen | SLI GH bm ammmmmuenn | Severe {Severe: ESTA GN tm msmewemres ere meen {Good 
Konawa { t seepage. t seepage t H 
' 
cf t t t ! 
24, 25m mreemensnemenrmene mene ~~{Moderate: tModerate: [SLi ghtanmwnnmenee PSL gn bw mnrneernrernemeee 'Pair: 
Konsil i peres slowly. i seepage. i i i too sandy. 
' ' ' ' t 
{ t i t t 
26*: ! ! { ! { 
KOnSL Lawn me mmrn mn ~-{Moderate: {Moderate: ESL gi bm nrmmererercrmens ae {SLL gn bm enn neem iFair: 
{| peres slowly. i seepage. H t { too sandy. 
{ ! rT 1 
t t t t i 
Weather ford—-—..—--« {Moderate: {Moderate: {Moderate [SLI gn tannin ~~ tFair: 
} depth to rock. {| slope, { depth to rock. |! 1 area reclaim, 
| { seepage. t t i 
1 t ie t 
2] mmm mcrae me mnie er ermtee {Severe {Moderate: {Severe: [SLA gn tw ener amt Poor: 
Lawton Variant ! peres slowly. slope. i too clayey. ' { too alayey. 
! i] 
{ { t t 
28, 298 mermmmmmmmmm | SEVERE! {Severe: {Severe: iLSevere: tPoor: 
Miller { peres slowly, | floods. { floods, { floods. { too clayey, 
{ floods. i too clayey ‘ { hard to pack. 
1 1 
i t i] i 1 
30, 3, 22mm! Severe! {Moderate: Severe: LSLL ght-—aemmmmome! Poor: 
Normangee { peres slowly. { slope. too clayey. H { too clayey. 
Jd t 4 
i { i 4 
33%. { H { i 1 
Oilewaste land. 1 { I | { 
! { { { ! 
zu, { { H { { 
Pits { t ! { { 
{ { i { 4 
BS atte memes me oso ae we a mas ~ {Severe |Severe: {Severe Severe: {Good 
Pulaski | floods | seepage, { floods, | floods, | 
H | floods. { seepage { seepage. q 
t i ! i H 
36%; { | t { t 
Pulaski amram mum! Severe’ {Severe: {Severe {Severe: 1Good 
| floods. | seepage, { floods, { floods, ; 
{ t floods. seepage { seepage. 
H t { ! 
BUNY Anam wmn ee ~{Severe: [Severe: isevere {Severe: {Good 
| floods. ! floods. | floods. t Floods. ; 
' ' t * 1 ! 
t t 1 t { 
37) 3b mrene ne weiter ce ane ee meme {Severe: {Moderate: {Severe: {SLigntmmeannvenv= | Poor: 
Renfrow { peres slowly. 1s slope. { too clayey t 1 thin layer. 
FE ! ! 
5: | ! | | 
Scullinw—-m— memes memes {Severe |Severe: Severe: LSLE GN Camm mm mernrnr mene {Poor 
! ' ' 
I ' ' 
4 t 4 
! i i 


See footnote at end of table. 


Soil name and 
map symbol 


39%: 


KL C1 mmm ermsmemsecrmoses | 


Steedman 


ytes 


Stephenville~-————— 


TABLE 9.=-SANITARY FACILITIES==Continued 


Septic tank 
absorption 
8 


Severe: 
depth to rock. 


{| percs slowly, 
{ wetness, 
{ depth to rook. 


{Severe: 
| slope, 
depth to rock. 


Darne] Larmrarmrmnememrnome | Severe: 


yak: 


e 
depth to rock, 
slope. 


Severe: 

perecs slowly, 
slope, 

depth to rock. 


YQ ammeter nner mmmemnn | Severe: 


Watonga 


e 
peres slowly. 


YU, ND, Yb mwnmarmmnnn Moderate: 


Weatherford 


7B: 


depth to rock. 


oderate: 
depth to rock. 


Wilson peres slowly. 
5 Omen ener eee eee wm~{Severe: 

Wilson ! peres slowly. 
51, 52, S3mammmammmn | Severe: 
Windthorst peres slowly. 
Bue: 


evere! 
perecs slowly. 


lope. 


See footnote at end of table. 
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areas 


e 
depth to rock. 


vere! 

epth to rock, 
lope, 

etness. 


Zuaed 


e 
depth to rock, 
8 


e 
depth to rock, 
8 
8 


e 
depth to rock, 
8 


seepage, 
slope. 


Severe: 
floods. 


Moderate: 
slope. 


Moderate: 
slope. 


eepage, 
lope. 


Sewage lagoon 


SLight—-wennnneee 


! 

4 

H Trench 
{ sanitary 
4 


Severe: 

depth to rock, 
wetness, 

too clayey. 


e 
depth to rock, 
too clayey. 


too clayey, 
floods. 


Moderate: 
depth to rock. 


derate: 
epth to rock. 


a°0 


Severe: 


e 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Severe: 
seepage, 


1 
t 
' 
t 
' 
1 
! 
t 
q 
t 
! 
t 
! 
t 
! 
? 
1 
t 
' 
t 
4 
t 
e 
t 
1 
t 
' 
{ 
1 
t 
' 
t 
' 
t 
H 
! 
{ 
' 
t 
y 
4 
} 
t 
1 
1 
' 
{ 
$ 
1 
t 
1 
t 
1 
{ 
1 
1 
1 
{ 
{Severe: 
' 
1 
! 
4 
t 
t 
' 
t 
! 
| 
! 
{ 
! 
. 
' 
t 
! 
. 
H 
1 
4 
' 
t 
! 
1 
t 
1 
t 
t 
d 
. 
4 
1 
4 
! 
1 
t 
{ 
1 
t 
! 
t 
! 
{ 
1 
i 
! 
{ 
{ 
! 
{ 
H 
t 
| large stones. 
! 
ie 
! 
4 


Daily cover 
for landfill 


fain layer, 
small stonés. 


oor: 
too clayey. 


air: 
thin layer, 
slope. 


cor: 
thin layer, 
slope. 


hard to pack, 
too clayey. 


oor: 
too clayey, 
slope. 


or: 
oo clayey, 
ard to pack. 


rt o 


area reclain. 


irs 
rea reclaim. 


fp 


or: 
oo clayey. 


to 


or: 
oo clayey. 


tO 


SLi ght—menemewn {| Fair: 


alr: 
too clayey. 


Poor: 


thin layer, 
large stones. 
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{ { H ! { 
Soil name and { Septic tank { Sewage lagoon |} Trench H Area ! Daily cover 
map symbol i absorption { areas { sanitary i aay { for landfill 
! fields H H landfill _t f | ene 
H { t i H 
H H { H H 
55%: H H H H H 
Windthorst— | Severe: {Severe: {[Moderate: [Sli ght=—_..--—s= | Fair: 
peres slowly. slope. i too clayey. t : too clayey. 
t 4 1 
Weatherfordanemnnns| Moderate: {Severe: {Moderate: (SLi ghtwmmmmeenen | Fair: 
i depth to rock. { slope, { depth to rock. {| { area reclaim. 
{ | seepage. H { { 
i { t H { 
56 dwmecmem aman cwemmme | Severe! Severe: Severe: tModerate: tPoor: 
Woodford {| depth to rock. {| depth to rock, {| depth to rock, | slope. { thin layer, 
{ slope. t Small stones. t { small stones. 
{ _ t t ! 
5 Th eeemmmennnnaenwn Severe: {Severe: {Severe iSevere: {Good. 
Yahola { floods. | seepage, { floods, { floods, { 
' { floods. t seepage. t seepage. H 
' 
1 cH 1 t t 
5 Bmw nnn | Severe: {Moderate: {Moderate: [Sli ght=amnamvenen! Fain: 
- Zaneis { peres slowly. { depth to rock, {| too clayey, { { thin layer. 
H | slope. Hl depth to rook, t t 


LN a a ee ee eee 
* See mapping unit description for the composition and behavior of the mapping unit. 
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TABLE 10."sCONSTRUCTION MATERIALS 


[Some of the terms used in this table to describe restrictive soll features are defined in the Glossary. See 


text for definitions of "good," "fair," and "poor." Absence of an entry means soil was not 
rated] 
oe tN ag ee ee ee 
Soil name and H Roadfill H Sand H Gravel H Topsoil 

map symbol ! | { { 

aaa Pec tee ceeeen eee Se, 
1, Qaaramnnnemnnnweemnn | Fairs Unsuited: Unsuited: Fair: 
Bergstrom { shrink~swell. excess fines. excess fines. too clayey. 

! 

Jee mn mmm mmnn men | Fair: Unsuited: Unsuited: Fair: 
Bunyan low strength. excess fines. excess fines, thin layer. 
Y wememewe ne cewewewecs meme cemeem emmee| POOT? Unsuited: Unsuited: Poor: 
Burleson shrinkeswell. excess fines. excess fines. too clayey. 
5, 6, [ween | Pair: Unsuited: Unsuited: Fair: 
Chickasha low strength. excess fines. excess fines. thin layer. 
8: 
CHA g] Cy new acenm erence me ~~} Poor: Poor: 


Unsuited: 
excess fines. thin layer, 


small stones. 


° 
low strength. 


! 
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' 
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' 1 t 
t t { 
H ! 1 
\ 1 t 
i 4 1 
! ' ! 
t 4d { 
' ! t 
t 1 t 
! t { 
! ! t 
t t 1 
' ! ' 
t t i 
! 4 ' 
{ 1 { 
! ! { 
1 ! ' 
t d { 
! t H 
! t ! 
t 1 i] 
! ! { 
4 i ! 
t { t 
! H { 
t i ! 
t ! ! 
{ 1 t 
{ { H 
Darnell Varlant~--——— | Poor: {Unsuited: {Unsuited: {Poor: 
thin layer. { excess fines. { excess fines. { small stones, 
{ { ! slope. 
H H i 
Qactnnn nm eemnesmemme | POOL! tUnsuited: {Unsuited: {Poor: 
Clarita low strength, 1 excess fines. { excess fines. { too clayey. 
shrink-swell. H { { 
' ' 1 
1 { t 
PO ntntermeeimetciccmemecweme | Pair: lUnsuited: {Unsuited: [Good. 
Dale low strength, { excess fines. | excess fines. H 
shrink~swell, ! H { 
' ' . 
{ { { 
11, T2amaamammasenasmmmm | POOP! lUnsuited: {Unsuited: {Fairs 
Durant shrinkeswell, t excess fines. { excess fines. { thin layer, 
low strength. i ! i too clayey. 
' 
t 1 { 
} Jwmenemecmsmerecimmiesnemmmeens | POOT! {Unsuited: {Unsuited: {Fair: 
Elandco low strength. i excess fines. { excess fines. { too clayey. 
{ ! ! 
TU nmmerm meres mcemmaesmseras cme | GOO dare mmeterescvcsmcemmesmeem | POOL {Unsuited: {Poor: 
Eufaula | | excess fines. | excess fines. { too sandy. 
| H { t 
[5 acntetmccmennac stem ec mermeenes | POOP: {Unsuited: {Unsuited: {Poor: 
Healdton | low strength, { excess fines. {| excess fines. {| thin layer. 
| shrink-swell, : { { 
t area reclaim. { { { 
{ I ! t 
16, Pm meme | POOr! |Unsuited: {Unsuited: {Poor: 
Heiden | shrink~swell. {| excess fines. i excess fines. { too clayey. 
! 1 ' 
t t i i 
18%: ! { ! H 
KOMP mmm nem nr een ns en ee meme ne nee ~! Poor: {Unsuited: {Unsuited: {Good. 
! low strength. { excess fines. | excess fines. { 
! i { H 
TUllahasseeaamammann | Fair: {Unsuited: {Unsuited: {Good. 
| wetness, { excess fines. { excess fines. H 
| low strength. H H H 
{ { i I 
19: 
Ki Ch mmm ernemeetnemenememrerneme | POOR! lUnsuited: fUnsuited: Poor: 
| thin layer. { excess fines. { excess fines. { small stones. 
' 1 5 
{ t t t 
Gratno0 lawamwamnwnanme | Poor: {Unsuited: lUnsuited: {Poor: 
{ low strength, | excess fines. 1 excess fines. { slope. 
{ shrink~swell, H H H 
{ thin layer. H H H 
1 ! 
H ! ! { 


See footnote at end of table. 
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{ 
Soil name and H Roadfill 

{ 

J 


map symbol 


20%: 
KA CL ammemsee amnenmieiinmenen | POON! 
thin layer. 


Fair: 


{ 
t 
H 
H 
! 
t 
1 
{ 
H 
Rock outcrop. t 
' 
1 
24, 22, 23mmmmammmsrrce | 
H 

{ 

! 

! 

‘ 

{ 

! 

d 


Konawa low strength. 
2H 25 mmrmoneme as a ono ae ee ate Poor: 

Konsil low strength. 
26*: 


KONSA Lawn m mmm nrmme {| POOP: 
{| low strength. 
1 
1 

Weatherford aannnmannwe {Fair: 

low strength. 


{ 
! 
27 memes me et note en ama mee emenwe | POOP! 
Lawton Variant { ‘low strength, 
! shrink=swell. 
H 
28, 208 mmm anmammnnnare | POOP: 
Miller | low strength, 
{| shrinkeswell. 
{ 
30, 31, Femme mm mem m nme {Poor: 
Normangee shrink=swell, 


low strength. 


3*. 
Oil-waste land. 


Bye, 


low strength. 


t 
t 
t 
I 
| 
H 
1 
t 
H 
' 
t 
Pits. H 
! 
BF ten me em me es me Haewemnne | Fairs 
Pulaski | low strength. 
J 
t 
36% i 
PULASK 1 wwe menses mone: women | Fair: 
{ low strength. 
' 
d 
BUNDY af warm mine oe or wa ee os sto ma ~fPair: 
{| low strength. 
! 
i 
37 5 Zone mere aenn ae wa oe os me me ~{Poor: 
Renfrow { low strength, 
{ shrink-swell, 
i] 
4 
39%: H 
SCULLA reememene memsmrmres mecemes | POOLS 
{ shrink~swell, 
{ low strength. 
1 
t 
ok ee meemermcoms | POOT! 
| thin layer. 
i} 
t 
LO ce mere oe a met tt oe ey en os ee {Poor: 
Steedman { low strength, 
{ shrink~swell. 
! 
t 
utes } 
Stephenvillems-ammne| Pair: 
' thin layer, 


See footnote at end of table. 


! 
t 
{ Sand 
! 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


n 
excess fines. 


Unsuited: 


n 
excess fines. 


Un 
excess fines. 


Un 
excess fines. 


Unsuited: 
excess fines. 


Un 
excess fines. 


Poor: 
excess fines. 


Poor: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


{ Gravel 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


suited: 


Un 
excess fines. 


Unsuited: 
excess fines. 


Unsulted: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Poor: 
small stones, 
slope. 


Fair: 


a 
thin layer. 


Fair: 
too clayey, 
thin layer. 


Poor: 
too clayey. 


Poor? 
too clayey. 


Fair: 
thin layer. 


Fair: 
thin layer. 


Poor: 
thin layer, 
s 


mall stones. 


Poor: 
small stones. 


or: 
hin layer. 


c*oO 


int 
hin layer, 
lope. 


@ tp 
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Soil name and 
map symbol 


ype: 
Dar ne LL mmnrn annem me nomnes ee {Fair: 
low strength, 
thin layer. 
Nae; 


1 

t 

' 

t 

H 

{ 

Tamford aemamammnmmme | POOr! 
{ low strength, 
{ shrink~swell. 
{ 

Grainolannmamnenmemen | POOP! 

{ Low strength, 

! shrinkeswell, 

{ than layer. 


Ly 3 eee me we we ws mee te mo ma me me we a me {Poor 
Watonga { low strength, 
| shrinkaswell. 
! 
1 
YY, YS, WC marereeneernene ween {Fair 
Weatherford { low strength. 
! 
{ 
uT*: ! 
Wea tner for darnmm mmm mer {Fair: 
t low strength. 
DUP Pa Uma meee cree meme wee | Fair: 
i low strength. 
1 
LB meee ns 2 we me we we me ene oe 29 oe wae se we ene oe {Fair: 
Weswood low strength. 


HQ, 50 mmmemntwawemernenen !POOr! 
Wilson shrink~swell, 
low strength. 


Windthorst low strength. 


! 

t 

t 

3 

t 

{ 

' 

t 

! 

t 

H 

51, 52, SJammermacnmmeme | POON! 

' 

5A; i 

WAnd thor Stermeremmnmme | POOr! 

{ low strength. 
i 


Darnell we momen mee memene {Pair: 
{ thin layer, 
{ large stones. 
t 
t 
55*; H 
WAnd CHOPS tm everm cm mmnm {Poor: 
{ low strength. 
’ 
t 
Weatherford mmmnmec mmm {Pair: 
t low strength. 
t 
5 mm memt es memenent me crmimecnrernanem | POOL! 
Woodford | thin layer. 
' 
t 
557 Hemet meme mses me me meme weenie | Pair: 
Yahola {| low strength. 
1 
{ 
5 Benne ors mm ereeeres {Poor: 
Zaneis { low strength. 


1 
LT 


* See mapping unit description for the composition and behavior of the mapping unit. 


Topsoil 


ham ne a a ae a ee ee as eee re ee a es ee ere ee i ee ee rere ee ne en ee ee ee ee re en ee ee ee ee ee en ee ee ee ee ee ee ee te ee en poe eee 
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excess fines, 
thin layer. 
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excess fines, 
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excess fines. 


suited: 
xeess fines. 


Unsuited: 
e 


nsuited: 
excess fines, 
thin layer, 


suited: 
xeess fines. 


os 


Unsuited: 
excess fines. 


Poors 
excess fines. 


suited: 
xeess fines. 


os 


Unsuited: 
excess fines, 
thin layer. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


suited: 


Un 
excess fines. 


Unsuited: 
excess fines. 


excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 
thin layer. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


n 
excess fines. 


Unsuited: 
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! 
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{ 
{ excess fines. 
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Fair: 
thin layer, 
slope. 


ry 


ot 
a 
s 


oo clayey, 
lope. 


Poor: 
slope. 


uw 


oor: 
too clayey. 


bas] 


air: 
thin layer. 


Fair: 
thin layer. 


Fair: 
thin layer. 


QQ 
9 
o 
o. 


sas) 


oor: 
too oalayey. 


Fair: 
thin layer. 


hin layer. 


ia) 


oor: 
large stones. 


Fair: 
thin layer. 


Fair: 
thin layer. 


Poor: 
small stones. 


Fair: 
thin layer. 
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96 SOIL SURVEY 
TABLE tt.--WATER MANAGEMENT 


(Some of the terms used in this table to describe restrictive soll features are defined in the Glossary. See text 
for definitions of "slight," "moderate," and "severe." Absence of an entry means soil was not evaluated] 


Limitations for-~ a 


t H 
Soil name and |} Pond { Embankments, | Aquifer-fed } t Terraces ! 
map symbol { reservoir { dikes, and H excavated 1 Irrigation { and ! Grassed 
= eat as | levees. | ! 3 diversions _/_waterways __ 
i H t t { 
H H ! H H ! 
1) Qatnratiat ater as arms er come meee Moderate: {Moderate: |Severe: LF LOOd Smmtereseresarerne [FloOdS amen mune} Favorable. 
Bergstrom | seepage. { compressible, | deep to water.]} { { 
i { piping. t { { { 
i ! H { { { 
Qatar armen wnemanewwe !|Moderate Moderate: {Severe: [FloOdSamemmmmen {NOt neededwuaue{Favorable. 
Bunyan | seepage i piping. deep to water. | t ! 
H { t t t 
Ucjatercsncciniovnr ni iereinennenne [SLA gn wamemern {Moderate: {Severe: {Slow intakew=ea={Percs slowly-==[Peres slowly. 
Burleson H { unstable fill,{ deep to water. ] { H 
| { hard to pack. | { { { 
i { t ! { { 
Ce eed 'Moderate: !Moderate: |Severe: tErodes easily [Erodes easily {Erodes easily. 
Chickasha | depth to rock,}] thin layer. | deep to water.| | { 
{ seepage. { | H ! | 
{ { ! { { H 
8: { H i H H { 
CHA GLO Y mmm menememsmrne {Moderate: {Moderate: {Severe: {Erodes easily, {Erodes easily, {Peres slowly. 
| depth to rock,{ unstable fill,{ slow refill. {| slow intake. | peres slowly. | 
| seepage. { compressible. t 
1 
t i. 4 4 
Darnell Variant~~{Severe: Severe: |Severe: {Erodes easily, |Depth to rock, [Not needed. 
| depth to rock.{] thin layer. | no water { rooting depth,{ erodes easily,! 
| H i ! slope. { slope. ! 
{ ! i ! H Hi 
Qa ammeter ns memer ns mensns meme ~| SLi ghteamnemwn! Severe: {Severe {Slow intake, {Peres slowly, {Peres slowly, 
Clarita t {| unstable fill,! no water. { erodes easily.|! erodes easily.| erodes easily. 
! ! compressible, | ! { { 
| { low strength. | i 
H H | { 
PCa meets iocey i sninine mre \Moderate: {Moderate: {Severe: [Favorable w—_memm |! PAVOPaD 1 Gama aniee |Favorable. 
Dale | seepage. | unstable fill,! deep to water. | | ! 
{ t piping, { i { | 
{ | compressible. | { i i 
{ i { i ! | 
hn mmm | SLU GN baer mne | Severe: {Severe: {Slow intake~-—=-/Percs slowly~-—{Peras slowly. 
Durant ! ! piping, { no water. ! | | 
! { compressible. | { t | 
{ q t t t 
ee |Severe: (Moderate: {Severe: LE LOOd Saatenemmcsmen {Not needed—~..—|Favorable. 
Elandco seepage. { piping. | deep to water. | 
1 ' 
= t i - t 
TY wammcrnemmummnamwe | Severe! {Moderate: {Severe: {Seepage, [Seepage, {Erodes easily, 
Eufaula { seepage. ! unstable fill,{ no water. { fast intake, { fast intake, {| droughty, 
t piping. t H droughty. t droughty. fast intake. 
d { t t 
[5 wees memes my eee as oe meme ne [SLA ght nnn mnenens {Severe: {Severe: {Excess salt, {Erodes easily {Excess salt, 
Healdton t { erodes easily,{ no water. t Slow intake, { { peres slowly. 
{ t shrink=swell. t ! | 
{ t { t 
Tt Gremree eres meme meme me we se ne ee [SLA GN t= mrerermemens {Moderate: {Severe: {Slow intake~—a—-{Percs slowly~-=—/Percs slowly. 
Heiden ! { unstable fill,{ no water. H { | 
| { shrink=sswell. | { { | 
H H { t { { 
4°] meme noe ewe we meee ns ov note me me T SLA GNC mse mrnemswomemens {Moderate: {Severe: {Slow intake, TSLoPpemmemmanem! Peres slowly, 
Heiden { { unstable fill,{ no water. ! slope. I {| slope. 
{ | shrink=swell, | ! t | 
H H { i t H 
18*: { t { t H i 
KOMP mwa ene mrnemenene {Moderate: {Moderate: {Severe: LF LOOd Semen menemreree LP LOOd Smmvmrnmemres eran iFavorable, 
{ seepage. { compressible. | deep to water.|{ t H 
! 1 ! 1 1 
t t t t t 
Tullahasseewmamem {| Severe! \Moderate: (Moderate: |Wetness, [Not neededa--——{Favorable. 
| seepage. { unstable fill,{ deep to water.! floods. { H 
{ piping. ! ! H { 
t { H H { 


See footnote at end of table. 


CARTER COUNTY, OKLAHOMA 


TABLE 11.—«WATER MANAGEMENT==Continued 


compressible, 


unstable fill. 


= 
ao 


deep to water. low intake. 


| a 
Soil name and | Pond { Embankments, {| Aquifer-fed } 
map symbol H reservoir { dikes, and ! excavated t Irrigation 
~---1____areas.i_jevees ot ponds 
{ i { { 
! H H { 
19e: i H i { 
KL C4 meterweee es nome wewem | Severe: {Severe: {Severe: iDroughty, 
H depth to rock. | thin layer. deep to water. | rooting depth. 
t t * t 
Grainolanm—awwnm [SLA gi tarernmermnine {Severe: {Severe: {Slow intake, 
Hl { compressible, {| no water. {| slope. 
| { shrinkeswell. | H 
i { i H 
20%: t { H t 
0 {Severe {Severe: iSevere: {Droughty, 
depth to rock. | thin layer. deep to water. | rooting depth. 
t t t 
Roek outerop. t H { t 
1 
t t t t 
244 22, D3mrmrmmemmrnene {Severe: Moderate: {Severe: [Erodes easily 
Konawa | seepage. { low strength, | deep to water.!} 
! ! unstable fill,!} H 
{ { piping. H i 
{ { 1 t 
2 25 mrmemenemsns me mimnr mene \Moderate: {Moderate: !Severe: [Erodes easily 
Konsil i seepage. t piping. ‘ no water, i 
t t i f 
26%: { I 1 ! 
KONS4 ] etm mm ar nsesarnene lModerate: {Moderate: [Severe: lErodes easily 
{| seepage. H piping. { no water. 
t 1 4 
Weatherfordamane—|{Moderate! Moderate: {Severe: {Erodes easily 
| seepage, | erodes easily,} no water | 
depth to rock. | piping. t t 
{ t t 
2 meme memes ns ne neue me ns me nse ae (Moderate: {Moderate: {Severe: {Slow intake, 
Lawton Variant { seepage. t unstable fill,! no water. { erodes easily. 
| compressible. { t 
' 
t { 
28, 29 Bremer mrcrmrem a ESLE cnt wenn {Moderate: !Severe: {Floods, 
Miller H { unstable fill,! deep to water.! slow intake. 
H t compressible. t H 
t 
t t t { 
30, 34, Z2mmrmrnrmemrmrns ESLL GN bmn mmmarne {Moderate: {Severe: {Peres slowly, 
Normangee H { unstable fill.{ no water. { slow intake, 
i i H erodes easily. 
a t 1 
33*. H H H { 
Oil-waste land. } ! : { 
: { t H i 
34, { ! i { 
Pits. H H { i 
{ H t H 
25 mma memmme | SEVEret {Moderate: {Severe: LP LOOd Sa memnim mmc 
Pulaski { seepage. | unstable fill,| deep to water.|} 
; H | seepage, H { 
! t piping. ! ! 
t { H { 
36*: H { { { 
PULASKI mm mrmsmrmrmrmenens {Severe: {Moderate: {Severe: [Floods-------ne 
| seepage. { unstable fill,! deep to water.!} 
H { seepage, H { 
t piping. ' 
¥ t t 
BUNLY A Mate mieemensmenemecone iModerate: {Moderate: |Severe: [PLOOdS nme 
{ seepage. piping. t deep to water. | 
{ t = 
37 5 3B nomemewe me meineine wee meme [SLA git naman {Moderate: {Severe: {Erodes easily, 
Renfrow t { unstable fill,! no water. 1 percs slowly. 
H { compressible. | t 
{ H H ! 
39*: | H ! H 
SULLA naw marnrmrmrmr mene {Severe: iModerate: 1 Severe: i oting depth, 
t 4 { 
H H { 
t ! { 


See footnote at end of table, 
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{| Terraces H 
and t Grassed 
sions ! waterways 
t 
H 
{ 
Not needed---—- {Not needed. 


Peres slowly, 


! 

t 

t 

t 

i 
slope. ! slope. 

t 

! 

H 
Not neededaamma {Not needed, 
Erodes easily Erodes easily. 
Erodes easily Favorable. 

easily Favorable. 

Erodes easily Erodes easily. 


Percs slowly==m={Percs slowly. 


Not neededammnwm{Percs slowly. 


Peres slowly, 
erodes easily. 


Slow intake, 
erodes easily, 
Pp 


i 

! 

{ 

iT 

t 

{ 

: 

i 

| 

| 

| 

! 

{ 

! 

H 

{ 

H 

H 
{Erodes 
! 

{ 

{ 

! 

{ 

! 

t 

i 

1 

{ 

{ 

H 

{ percs slowly. - 
' 
! 
{ 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i] 
l 
i 
{ 
! 
1 
{ 
i} 
{ 
H 
| 
i} 


t 1 
[Not needed---—— {Not needed. 


Not needed----- lFavorable. 


Erodes easily, 


Erodes easily, r 
peres slowly. 


t 
| 
' 
t 
| 
! 
i 
' 
{ 
! 
t 
| 
peres slowly. 
H 
t 
! 
H 
! 
t 
! 
t 
| 
i 


Peres slowly, 
rooting depth. 


Depth to rock, 


! 
t 
! 
t 
4 
t 
4 
t 
1 
' 
é t 
peres slowly. } 
' 
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i 
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TABLE Tt.«=WATER MANAGEMENT~=Continued 


! Limitatio: =~ Features affecting==~ 
Soil name and |} Pond { Embankments, ! Aquifer~fed | { Terraces { 
map symbol | reservoir { dikes, and H excavated | Irrigation | and { Grassed 
ne ene ges ___| ___ponds ------|__diversions {waterways __ 
t t t 1 i 
| i t 1 | { 
39%: { { H H H { 
i os ~~!Severe: {Severe: !Severe: {Droughty, {Not needed-~-——{Not needed. 
{ depth to rook. | thin layer. deep to water. i rooting depth. H 
i t t t { { 
Urns eerne ee ne me sn me we er oe mm] SLA ghtaameme{ Severe: {Severe: {Slow intake, lPeres slowly~--{Peres slowly. 
Steedman t | compressible, | no water. { slope. i : 
H t shrink~swell. } H { H 
{ H t t t { 
Yt#s ! i H H H 
Stephenville~—-———!Severe: (Moderate: {Severe: [SLOP eamesammmmme | SLOP Gm mamma mnie {Slope. 
{ depth to rock. thin layer. t no water. t H 
1 t t 
Darnell-~---~~--~~~ {Severe: iSevere: {Severe: iSlope, tSlope, {Slope. 
{ depth to rock,! thin layer. {| no water. | rooting depth.{ rooting depth.} 
| seepage. ' H H i H 
| 
Wat: { i t { ! 
Tam ford ~~ maw amne [Slight—-------—|Severe! {Severe: iSlow intake=-—=[Percs slowly~-~{Perces slowly. 
H | compressible, | no water. t H ! 
{ | piping, i t H { 
i H shrink=swell. H t | 
! ' 
t t 4 { 
Grainolaq—sm-eem [SLA gn bam mn nmem meen {Severe: {Severe: {Slow intake, {Peres slowly, {Peres slowly, 
{ | compressible, {| no water. { slope. | slope. | slope. 
! { shrinkeswell. { i ! ! 
{ { | i { 
U3 memes ne ee weet er meter me comes [SLA ght warm meter ae {Moderate: Severe: {Slow intake, [Not neededa-mm={Favorable, 
Watonga H | unstable fill,{ no water. | floods. { 
: H t compressible. { { | t 
H t t { H { 
YY, AS, Ybmmnmnwom | Moderate {Moderate: !Severe: {Erodes easily {Brodes eastly {Erodes easily. 
Weatherford | seepage, { erodes easily,{ no water. { ! | 
| depth to rock.! piping. { { t : 
| { { ! H ! 
47#: i i ! { { i 
Weather forda-s--— {Moderate: {Moderate: {Severe {Erodes easily {Erodes easily [Erodes easily. 
| seepage, { erodes easily,! no water. { H i 
{ depth to rock.] piping. t { i 
! t t t 
DUP fauwwwmww mene |Moderate: {Moderate: [Severe: lErodes easily {!Erodes easily {Erodes easily. 
{ seepage. { erodes easily,]} no water. H ! H 
{ { piping. H { { H 
! { t H { H 
YB mmmcenmnnmemoenwe |Moderate (Moderate: {Severe: PPLOOd Sanne lFavoradlewemmewe | Favorable. 
Weswood | seepage | piping, {| deep to water.!} i { 
! | erodes le i ' | 
! H t i 
YQ, 5 Qn mrecem creme =| SLi ghtommawenwe | Moderate [Severe: {Peres slowly, {Peres slowly-==|Percs slowly. 
Wilson | ! unstable flb.t no water. is slow intake. 
{ { { 
54, 52, S3amwmmnnne | Moderate: {Moderate: Severe: !Peres slowly, {Peres slowly, {Peres slowly, 
Windthorst { seepage H compressible. { no water. | erodes oer erodes easily. erodes easily. 
{ ' a t 
Sue: { ! 1 H } \ 
Windthorst—---=— {Moderate : Moderate: Severe: {Peres slowly, {Percs slowly, [Peres slowly, 
seepage. compressible. no water. | erodes atte erodes easily. | erodes easily. 
1 t 
Darneéllenwmn-wnm | Severe: [Severe: {Severe: 1 SLOP @mereternacmrarmen [SLOP Gonna mame -|Slope. 
{| depth to rock,! thin layer. { no water. | H 
! seepage. ! | ! ! 
{ t H H { ! 
55%: | ! H i | 
Windthorsteamnanan{ Moderate: {Moderate {Severe: {Peres slowly, {Peres slowly, [Peres slowly, 
| seepage. compressible, } no water. t erodes easily.t erodes easily. | erodes easily. 
d { t 4 
Weatherford wamemma {Moderate: (Moderate; {Severe: lErodes easily {Erodes easily [Erodes easily. 
{| seepage, | erodes eeehree no water. { ! 
1 
t { 
{ ! H H 


{ depth to rock.}| piping. 
| { 


See footnote at end of table. 
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TABLE tt.~-WATER MANAGEMENT=~Continued 


{ee mi bations form. Features affectinge=s 
Soil name and | Pond { Embankments, | Aquifer-fed {| { Terraces ! 
map symbol H reservoir ! dikes, and { excavated | Irrigation H and | Grassed 
——_——_-—_}-—~aresa_____}_-___levaes_—__|__ponds_t | déversions __/___waterways 
t 1 
! { H { { i 
Sbwnvennaamamee | Severe: {Severe {Severe: {Rooting depth, {Depth to rock {Rooting depth. 
Woodford i depth to rock.}{ thin layer. t no water. slope. H 
H H ! { 
57 B menses et nems on we none wwew! Severe: {Moderate; {Severe: LF 100d S~-mecmermaces [NOt Needed amrmnrm {Not needed. 
Yahola [ seepage. { unstable fill,| deep to water.!} H H 
! | seepage, t { { ! 
{ | piping. H { { i 
! { i H { t 
5 Bannerer enaee | Moderate: {Moderate: {Severe: {Erodes easily {Erodes easily, {Erodes easily, 
Zaneis | seepage, { thin layer, {| no water { | peres slowly. | peres slowly. 
| depth to rock.! unstable fill, ] H i H 
H { piping. ! H ! { 
ee es eres! ree sc 2 ee 


* See mapping unit description for the composition and behavior of the mapping unit. 


100 SOIL SURVEY 
TABLE 12.~-RECREATIONAL DEVELOPMENT 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See 


text for definitions of "slight," "moderate," and "severe." Absence of an entry means soil was not 
rated] 
ORs ea ae Se ee eg ges 
Soil name and | Camp areas { Picnic areas i Playgrounds { Paths and trails 
map symbol { { t ! 
t i H 
{ ! ! ! Seo eT 
! H t { 
Pamimratermcemiasarar erases at ememene mt {Severe: {Severe: iModerate: {Slight 
Bergstrom { floods. { floods. | floods. i 
! ' ! t 
4 t { { 
Dente ee mee es we me ne ne we ne ee ee oo ma as me {Severe: {Severe: {Moderate: {Moderate: 
Bergstrom i floods. floods. | floods. { too clayey. 
i | | 
Jatnemrneneer es cesta ev me en 20 we woe mee me {Severe: {Moderate: {Moderate; {Slight 
Bunyan { floods. t floods. | floods. | 
4 ! 
‘ t { { 
Yumermniaemammemnoannnnn | Severe! {Severe: {Severe: {Severe: 
Burleson {| peres slowly, { too clayey. { peres slowly, { too olayey. 
{ too clayey. too clayey. 
{ { 
5, 65 [armecermcomemccmmsermeme | SLL ZN tat nensntntmrnemems ares PSLA Nb arene conemens meme nee we ae tModerate: [Slight. 
Chickasha { ! 1 slope. H 
; ! i I { 
8%; { I | ! 
CHAg Ley mmcmcomne: ommamme | SEVEPE! {Severe: !Severe: \Moderate: 
| peres slowly, | small stones, { small stones, { slope. 
{ slope. { slope. t slope. i 
{ { i { 
Darnell Variantaumane| Severe: {Severe: |Severe: (Moderate: 
| slope. 1 slope. { slope, ! slope. 
{ t | depth to rock, | 
{ small stones. { 
1 
{ 
Q xt ene mee teats me es eo me mene re {Severe: {Severe: {Severe: {Severe: 
Clarita { peres slowly. too clayey. H peres slowly | too clayey. 
{ t 
{0cdeiwavwcamesvansek [Sli ght—-sannennnem SLi ght~--aneneewnee | SLA gh t name neneenmeneee Slight. 
Dale \ | { 
t { 
Th, T2acinmamnnmnnnnnnen | SEVEret LSTA GN hmmm ernrenar omens nome {Severe: {Slight. 
Durant { percs slowly. { i peres slowly 
i H t { 
4 3aracmensnreemenenemarmenene awe! Severe IModerate: {Moderate: (Moderate: 
Elandeo H floods floods. H floods. { too clayey. 
' 
3 t : 
Teme ne nt ant wo cane me me sme me wuuwme|Moderate: {Moderate: {Severe: {Severe: 
Eufaula {| too sandy. too sandy. too sandy. { too sandy. 
{ t 
$5 eecensne me ae meee er et we nem ee ne memes oe ~|Severe {Severe !Severe: (Moderate: 
Healdton ! floods, { floods, ! peres slowly. { dusty. 
! peres slowly | dusty i H 
{ t { 
5 ee !Severe: {Severe: tSevere: {Severe: 
Heiden 1 too clayey, { too clayey. | too clayey, | too clayey. 
! peres slowly. { t peres slowly. ! 
| ! ! { 
18": | { H H : 
KOMP mrmrnvnenent nema ntmrnr mene meme ene 'Severe: {Moderate {Severe: (Moderate: 
floods. floods. t floods. { floods. 
1 
t t t 
TULLAN ASS Ce mwnems coc mememe meme {Severe: {Severe {Severe: {Moderate: 
{ floods. | floods | floods. { wetness, 
{ ! ! | floods. 
{ { ! { 
19m: H H ! { 
KL G1 mameneminee incites ariniinrmins ~=!Moderate: |Moderate: {Severe: {Moderate: 
| small stones. ' small stones. ! depth to rook, { small stones. 
' ! 
i t t 
| { ! { 


See footnote at end of table. 


small stones. 


Soil name and 
map symbol 


98: 


Grad nOlL 2 uence nes samsesesmemenree 


20*: 


KA C4 woneme ce comens as ene meme meme ee me 


Rock outcrop. 


24 22 mrmrmswememene mememecnne ae 


Konawa 


Konsil 


25 memenmcenenr eres etnemteemerases mene 


Konsil 
26%: 


KON SA ] meme ne neta ne et nome ee momen 


Weatherford mmrsnenen 


Miller 


30, 31, 3 2mtermtmmemins nomemraras 


Normangee 


33%. 


Oilewaste land. 


Pulaski 
36%: 


PULASK 1 mw wemewemr mr ecmems eres 


BUNY BN www meer coneme mene 


37 1 JB memmemnemens sens ete me ne mene 


Renfrow 


CARTER COUNTY, OKLAHOMA 


TABLE t2.==RECREATIONAL DEVELOPMENT==Continued 


Severe: 
slope. 


USL BNE mmm meee 
! 


{ 
iModerate: 
slope. 


Moderate: 
too sandy. 


too sandy. 


Moderate: 


1 
t 
t 
t 
{ 
' 
t 
H 
{Moderate: 
t 
1 
t 
H 
| too sandy. 


Moderate: 

| percs slowly, 
| too clayey. 
! 


{Severe: 
| floods, 
{ peres slowly, 
i too clayey. 
{ 


tSevere: 
floods, 

peres slowly, 
too clayey. 


Severe: 
peres slowly. 


Severe: 
{ floods. 
H 

H 
iSevere: 
{ floods, 
' 

t 

{Severe: 
floods. 


' 
q 
H 
{Severe: 

{ peres slowly. 
t 

' 

t 


See footnote at end of table. 


4 
t 
Picnic areas 
' 


eer 1 SLi ghtnnenemn nnn 


Moderate: 
Slope. 


M 


too sandy. 


Moderate: 


1 
t 
1 
t 
! 
t 
I 
! 
{Moderate: 
iy 
3 
| 
! 
4 
t 
| too sandy. 


{Moderate: 


Severe: 
too clayey. 


Severe; 
floods. 


Moderate: 
too clayey. 


Moderate: 
floods. 


Severe: 
floods. 


Moderate: 
floods. 


Severe: 
slope. 


Severe: 


mall stones. 


Severe: 
slope. 


Moderate: 
too sandy. 


Severe: 
slope. 


Moderate: 


° 
too sandy. 


Moderate: 
slope. 


Moderate: 
peres slowly, 
too clayey. 


Severe: 
percs slowly. 


Severe: 
peres slowly. 


Severe: 
peres slowly. 


Moderate: 
floods. 


{Severe: 
slope, 
peres slowly. 


Playgrounds 


e 
depth to rock, 
8 


SLA gn twmmaccerereresmsm arse 
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{ 
{ Paths and trails 


Moderate: 
slope, 
too clayey. 


Moderate: 
small stones. 
Slight. 


Slight. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Slight. 


Moderate: 


° 
peres slowly. 


Severe: 
too clayey. 


Severe: 


loods. 


oO 


Moderate: 


° 
too clayey. 


Slight. 


Moderate: 
floods. 


Moderate: 
floods. 


Slight. 


SOIL SURVEY 


TABLE 12.~-RECREATIONAL DEVELOPMENT~~Continued 


4 
4 
Soil name and { 

map symbol t 


oderate: 
peres slowly. 


fo] 
small stones. 


Steedman percs slowly, 
slope. 


! 
' 
t 
! 
i] 
t 
1 
{ 
! 
t 
t 
! 
t 
' 
t 
1 
t 
' 
t 
H 
oe 

{ 
‘ 
1 
t 
yye: | 
t 

' 

{ 

1 

t 

' 

{ 

! 

t 

1 

t 

1 

t 

{ 


Severe: 
peres slowly, 
too clayey. 


Weatherford 


4T7*; 


Weswood 
YQ, SO mmatnratmaemmrnmme ? SEVEFE! 


é 
Wilson peres slowly, 
wetness. 


52, 53 wea emememee | Moderate: 
Windthorst 


5yR 
peres slowly, 


slope. 


large stones, 
slope. 


See footnote at end of table. 


derate: 
mall stones. 


= 
ao 


Moderate: 
slope, 
too clayey. 


derate: 
oo clayey. 


ro 


Moderate: 


fe) 
too clayey. 
Severe: 
too clayey. 


Moderate: 
wetness. 


Severe: 
slope. 


Moderate: 
peres slowly, 
slope, 
depth to rock. 


Severe: 
depth to rock, 
small stones. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
depth to rock, 
Slope. 


Severe: 
peres slowly, 
slope. 


Severe: 
slope. 


Severe: 
peres slowly, 
too clayey. 


' 
t 
i 
t 
' 
t 
' 
t 
' 
t 
! 
t 
t 
ic 
J 
t 
! 
t 
1 
t 
{ 
' 
t 
1 
t 
| 
' 
t 
! 
t 
! 
' 
! 
t 
' 
t 
H 
if 
t 
! 
t 
' 
t 
iy 
t 
' 
t 
! 
t 
' 
t 
t 
{ 
' 
t 
f 
t 
' 
t 
' 
t 
' 
t 
! 
t 
' 
{ 
i 
!Moderate: 
| slope. 
' 
t 
| 
t 
t 
' 
t 
' 
18 
ti 
t 
' 
t 
1 
t 
! 
1 
! 
4 
t 
! 
i. 
{ 
' 
t 
! 
' 
t 
! 
t 
i 
! 
' 
! 
t 
' 
t 
! 
t 
t 
4 
! 
MY 
t 
1 
t 
' 
t 
1 
t 
' 
t 
i 
t 
4 
1 
1 
t 
i 


Moderate: 
8 


Moderate: 
floods. 


Severe: 
peres slowly, 
wetness, 


Moderate: 
peres slowly. 


Moderate: 
percs slowly. 


Severe: 
slope. 


Severe: 
depth to rock, 
large stones. 


Moderate: 
small stones. 


Moderate: 
too clayey. 


Slight. 
Slight. 
Moderate: 
too clayey. 
Moderate: 


foo clayey. 


Severe: 


e 
too clayey. 
Slight. 


Slight. 


Slight. 
Slight. 
Slight. 


Moderate: 
wetness. 


Slight. 


Slight. 
Slight. 


Severe: 
large stones. 


CARTER COUNTY, OKLAHOMA 


TABLE t2.——RECREATIONAL DEVELOPMENT=~Continued 


fy 
4 
Soil name and { Camp areas 
map symbol ! 
1 


55%: 
WANG CHOPS barr mrmmrermrcrnrmens {Moderates 
{ peres slowly, 
{ slope. 
i 
Weather f O97 d waemensnrercemeneme P SLL GN bmn ne nemememt ermine 
H 


5 bene mnonmnamasmmmen | Moderate! 
Woodford 


t 
t slope. 
! 
{ 
5 7 8 erm err ce as ae meme me ne me eas on mms [Severe 
Yahola { floods. 
' 
A 
5 8 momene ne neces meme wnmenenaenn | Moderate: 
zaneis { peres slowly. 
1 
Bate te eg Ae 


i 
t 
t Pionic areas 
4 
d 


Sn RR 
i 
{ 


1 
t 
iJ 
t 
i 
[S14 gi tne meenrnrnrnene 
t 
{ 
! 
t 
! 
t 
' 


Moderate: 
small stones, 
slope. 


! 
t 
H Playgrounds 
1! 
t 
1 


memememeee | SEVELES 


! 
i 
' 
{ 
! 
t 
! 
! 
{ 
mmwnen | Severe! 
fs 
! 
! 
1 
! 
{ 
! 
t 
! 
t 
1 
t 
4 
t 
1 


t 
meter ene {Moderate:; 
{ peres slowly, 
! slope. 
' 
EN OD 


Paths and trails 


Moderate: 
small stones. 


Moderate: 
floods. 
Slight. 


| 
| 
| 
t 
| 
| 
1 
‘ 


pe cae en 


* See mapping unit deseription for the composition and behavior of the mapping unit. 
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TABLE 13.——WILDLIFE HABITAT POTENTIALS 


Absence of an entry indicates the soil 


[See text for definitions of "good," "fair," "poor," and "very poor." 
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See footnotes at end of table. 
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TABLE 43.~-WILDLIFE HABITAT POTENTIALS==Continued 


Potential as habitat for-—_ 


' 
or 


Range~ 


tial for habitat elements 


_______Poten 


land 
wild- 


land {Wetland | 
wild- 


Wood= 
wild- 
dfe | Jife | life 


Open= 
wild- 


! 1 
t t 
\ 
4 
1 
t 


t 
t 
t 
t 


antsitrees_!plants! i 


{ 


eceous! wood | erous} 


fe_ 


' 
| 
t 
! 
| 
{ 
1 
| 
| 
| 
| 
| 
| 
t 
\ 
| 
| 
| 
' 
| 
1 
{ 
| 
| 
I 
t 
! 
| 
| 
| 
' 
| 
| 
| 
| 
i 
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*This mapping unit 1s made up of two or more dominant kinds of soil. See mapping unit description for the 


composition and behavior of the whole mapping unit. 
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The erosion tolerance factor (T) is for the entire 


[The symbol < means less than; > means greater than. 
profile. 


Absence of an entry means data were not available or were not estimated] 
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TABLE 16.~—SOIL AND WATER FEATURES=~Continued 
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TABLE 16.=«SOIL AND WATER FEATURES-~~Continued 


| { 
Soil name and {Hydro~! t t { { ! { { 
map symbol ! logic! Frequency | Duration {| Months { Depth | Kind ! Months [| Depth {| Hardness 
group ft ie Leet mae eae SACRE N nee ae omeet e 5 Eanes: ees 
! { { ! { Fe | { { in | 
! { | { ! | { ! ! 
Sut; { | { | { { H { { 
Windthorstemawwewe| C |None-------— {0 wee {seem { 96.0 |, mam {ame f 60 fee 
{ { H H ! | | ! { 
Darné11~~---~=== 1 CP None ammm men! rae [0 wee 1 >6.0 { == [meee { 10-20 {Rippable 
{ ! { { H i i ! { 
5: { { { { { H ' { i 
Windthorst-----== Cc {None memes mrmees | ne | ame >6.0 we i = i >60 H = 
i t t t ¢ i 
Weather ford=«-=— | B pate — i owe >6.0 t = t ~—e t 40~60 {Rippable 
t t 4 t t { t { 
5h wmmemcrmmmmmmane | {Nonewne— women | —~ { ~—e t >6.0 [meme {mmo t 5-20 [Hard 
Woodford t { H | | H { H H 
H { { | { H H { { 
57 kawaenemnmenncen! B  [Frequent~--~|Very brief{ Mar-Aug { >6.0 [ —~= [see $600 | wee 
Yahola H { { { | H ! | | 
1 1 1 1 ' ! 
{ t t { ! t t ¢ { 
5G aanmnenmamenmeme |  B [NON Gaeracernr memes H ne { ome { >6.0 [mmm {wee | 40-60 {Rippable 
Zaneis t t ! { { { ! i { 
i a ed eee ee 


* See mapping unit description for the composition and behavior of the mapping unit. 
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TABLE 17.s-ENGINEERING TEST DATA 


TR means trace. ] 


NP means nonplastic. 


[Dashes indicate data were not available. 
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TABLE 18.—~CLASSIFICATION OF THE SOILS 


{An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those 
characteristics of this taxadjunct that are outside the range of the series] 


t 
Soil name t Family or higher taxonomic class 

{ 
{ 

BEPgstromerrn ! Fine~silty, mixed, thermic Cumulic Haplustolls 

BUNY AN mmm | Fine-loamy, mixed, nonacid, thermic Typic Ustifluvents 

Bur lesonanmmnannnnmenenawe| Fine, montmorillonitic, thermic Udic Pellusterts 

CHA CKA SNA ever cee wee ee et ee we me me er os me | Fine-loamy, mixed, thermic Udie Argiustolls 

CHL ZL Cy armen me memrnr ere memes ms er me nee i me | Fine, mixed, thermic Udic Paleustalfs 

*Claritassnm— wma} Fine, montmorillonitic, thermic Udic Pellusterts 

D2 1 Ces en cen es an means esse me we we me ee me oe |! Fine-silty, mixed, thermic Pachic Haplustolls 

Darn 1] wns erns ne mee we ne ene nt oe me me cto ns we { Loamy, siliceous, thermic, shallow Udie Ustochrepts 

Darnell Variant +----~ seme { Loamy=skeletal, siliceous, thermic, shallow Udic Ustochrepts 

DUP fav ence Huwsvnemnwe| Finewloamy, siliceous, thermic Udic.Paleustalfs 


DUP ant anemmnanennnnaemaans| Fine, montmorillonitic, thermic Vertic Argiustolls 
Fine~silty, mixed, thermic Cumulic Haplustolls 

Sandy, siliceous, thermic Psammentic Paleustalfs 
Fine, mixed, thermic Vertic Haplustalfs 

Fine, mixed, thermic Typic Natraqualfs 

Fine, montmorillonitic, thermic Udic Chromusterts 
Fine-loamy, mixed, nonacid, thermic Aquie Udifluvents 
Loamy~skeletal, mixed, thermic Lithic Haplustolls 
Fine-loamy, mixed, thermic Ultic Haplustalfs 


% K ON AWA mseswacs ne we eens on ms meee ms ms cee ed meee we 


1 


KONG A] meme ee we weros ne we er ne me we ne Fine-loamy, siliceous, thermic Ultic Paleustalfs 

Lawton Variant Fine, mixed, thermioa Udiec Argiustolls 

ML LL er mmntesereeesmm me meee Fine, mixed, thermic Vertic Haplustolls 

Normangeeumm Fine, montmorillonitic, thermic Vertic Haplustalfs 
PULASK | mmm mene mtn ce meme ne ne ne meee ev me te Coarse-loamy, mixed, nonacid, thermic Typic Ustifluvents 
REN LTO Wermenemsmenn wewae! Fine, mixed, thermic Udertic Paleustolls 


wwemen} Fine, mixed, thermic Udie Argiustolls 
Fine, montmorillonitic, thermic Vertic Haplustalfs 
Fine-loamy, siliceous, thermic Ultic Haplustalfs 


SOQULLA natewrmcenene ms arnces 


Tam fO1C mew ne memes es me memset ar meme mee «={ Fine, montmorillonitic, thermic Udie Chromusterts 
FT Llahasseenwnmmumanewnnnn| Coarse-loamy, mixed, nonacid, thermic Aquio Udifluvents 
WAL ON Ga meevee me meneme me me ne me me nt ne ce nt me me {| Fine, montmorillonitic, thermic Udie Pellusterts 
Weatherford~ { Fine~loamy, siliceous, thermic Ultic Haplustalfs 
HW CS WOO momen meme rene mater meme memes es mee Fineesilty, mixed, thermic Fluventic Ustochrepts 


WLLS Onan nanvnnemnwnnes | Fine, montmorillonitic, thermic Vertic Ochraqualfs 
Windthorst——= | Fine, mixed, thermic Udic Paleustalfs 

Woodford =~ ~~{ Loamy~skeletal, siliceous, thermic Lithie Haplustolls 
Yanola-~— ! Coarsemloamy, mixed (calcareous), thermic Typic Ustifluvents 


LANL Gmmmnnnmmannnemenaenn | Fine~loamy, mixed, thermic Udic Argiustolls 
Pe rere REIT ee aeeeene 


U.S. GOVERNMENT PRINTING OFFICE: 1979-245-124/121 


NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
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orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
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contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 


s COUNTY 


By he al - 


——— | = » 


: | VERY SH 
— —_m_ ae IN UPLAND: 
A | on 
4 KITI-R <ourenet sors a llow, sloping to steep, loamy soils 
( = 4 | hi fone, and r crop; on uplands 
) V, INDTHORST—WEATHERFORD—DARNELL: Deep to shallow, sloping to 
( Q) jlerately steep, | y soils that have a loamy or clayey subsoil over sandstone 
\ < = and shale; on upla 
H Ss 
R | v4 a \ sTEEDMAN—TAMFORD—HEIDEN: lerately and sloping to 
Z lerately steep, loamy ai claye 
- or shale; 


Ze’ 20 
T Pet 


COUNTY 


ee 


o: 


ee jai Meaeack 
MW aN yf aan “a 
@ AS * Eran < 

3 Ne 


5 REE aaa 
ane GL Ane 


JOHNSTON 


Nea 


eae 
oS 
an wale Ni MAS asie U. S. DEPARTMENT OF AGRICULTURE 
an Sere seen iy 
it i ee Aa s as (| / | : GENERAL SOIL MAP 


ye Oa Ne LA 4 : 3 CARTER COUNTY, OKLAHOMA 
A weet | rit 


JEFFERSON 
COUNTY 


Co “aie A fis \: yn 


Ys | 
6 |) Sta aC bela 


| 
= R2w LOVE ache R1W RIE COUNTY 


MARSHALL 
uo 


34°20 


34°10 = 


COUNTY 


= LT 
aie 
neces 


We 


Te 


STEPHENS 


a 


pee] le a 


————_ > Z 


™N 


COUNTY 


Ch 


MCL 


ae 
Yate 
Jt 


| QO 


es 


<< 
: 
a 


JEFFERSON 


=f 
ia 
anon 
oO 

ie 
KE 
an 


R2W 


R2E 


| 
a 


COUNTY 


SECTIONALIZED 
TOWNSHI 


P 
Ganon 
[7 | 8 | 9/10/2112] 
aaeae 
ps 

T 27 

: aiatateee 


fat 
JOHNSTON 


( 
‘ans 
e) Sh 
f ne 
es 
: x 


NAS 
mt 
8 
° 
U 


INDEX TO MAP SHEETS 
CARTER COUNTY, OKLAHOMA 


te) 


U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
State forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 


County, farm or ranch 


RAILROAD 


CARTER COUNTY, OKLAHOMA 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 
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